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Plan of Procedure for this Study 
A STUDY IN CORRECTIVE ARITIU'vlETIC 
IN GRADES IV, VI, AND VIII 
INTRODUCTION 
statement of the Problem 
The purpose of this study is to determine the need for 
corrective arithmetic in grades IV, VI, and VIII in the public 
schools of Newport, Rhode Island. More specifically, its 
purpose is: 
1. To discover how many children in grades IV, VI, 
and VIII need corrective work in addition, subtraction, and 
multiplication when viewed from the standpoint of 100% accuracy 
and a reasonable time limit. 
2. To discover the f .requenc ies of certain of the 
~ost common errors. 
3. With the aid of the teachers, to discover to what 
~egree these errors may be eliminated after regular stress on 
~ orrective work over a five month period. 
4. To .compare corrective procedures and results in a 
~ourth grade group and an eighth grade group. 
5. To discover the difference, if any, in the 
tresults of the retests between children who have been worked 
with correctively and those who have had merely regular class 
work with no stress on corrective work. 
2 
The Need for Corrective Arithmetic 
That there is a need in the schools today for corrective 
·"--' arithmetic is a fact that everyone admits. J. M. Rice, working 
before the turn of the present century, produced data that made 
it clear that in many schools where a great deal of time was 
being devoted to arithmetic results were no more satisfactory 
1 
than in schools which were giving much less time to the subject. 
He wrote, "There is extreme variation in results under the same 
2 
appropriation of time." Wilson s ays that arithmetic takes one-
3 
sixth of all school ti me in the grades. rt Klapper says, There 
are few complaints against current education t hat come with 
greater frequency than those directed by business men who find 
. the school graduate unable to measure up in arithmetic to the 
demands of commercial life. It is charged that he is inaccurate, 
unduly slow in his calculations, and unabl e to meet a new arith-
4 
metie situation, however slightly it i s changed from the type." 
Writing along the same line, Williams and Whitaker say, ''The 
large number of failures resulting from arithmetic deficiency i s 
not only a serious i tem of expen se to the schools and the pupi l s, 
but the prospective employer and the general public adopt a very 
1 J. M. Rice , '~E ducat ional Research," Forum, XXXIV (July -
September, 1902 ) , p. 123. 
2 J. M. Rice, "Educational Research, A Test in Arithmetic," 
torum, XXXIV (October- December,1902), p. 293. 
3 Guy M. Wilson, "Paying for Useless Arithmetic," Education, 
~v (March, 1935), p. 429 . 
4 Paul Klapper, The Teaching of Arithmetic, p. 45 
' 
:: 
critical attitude at times concerning these unsatisfactory 
1 
results." Wilson wri tea, "The taxpayer is constantly disturbed 
over the inability of the school graduate to do simple -tool work 
in arithmetic," and draws the inescapable conclusion, "The 
2 
schools have failed to give accuracy in the fundamentals." 
In 19 14 Brown and Coffman write, "A larger percentage of 
children fail in arithmetic than in any other subject. 3 II In 
4 
1925 Buswell brings the same charge against arithmetic. In 
the identical charge is again brought against arithmetic by 
1 93~ 
IVilson who says, "Arithmetic has caused more of failure and grief )' 
IGhan any other subject in the grades, and the final results have 
5 
[been poor," and by Brueckner who says, "Surveys of instruction 
p.ave shown that one of the chief causes of non-promotion in the 
6 
~lementary school is failure in the subject of arithmetic." 
In 1934 Myers writes to teachers, "You will be astonished to 
~ind how large a number of pupils even in the sixth grade have 
1 Claude L. Williams, and Ruth L. Whitaker, "Diagnosis of 
f\.rithmetic Difficulties," Elementary School Journal, XXXVII 
April, 1937), p. 592. 
2 Guy M. Wilson, "Arithmetic and the Taxpayer," Journal of the 
. ~ational Education Association, XX ( 193 1), p. 221. 
II 3 Joseph C. Brown, and L. D. Coffman, How To Teach Arithmetic, f · 43. 
Jj 4 Guy Thomas Buswell, and Charles H. Judd, Summary of Educa.-
ional Investigations Relating to Arithmetic , p. 7. 
5 Guy M. Wilson, "New Standards in Arithmetic: A Controlled 
~xperiment in Supervision," Journal of Educational Research, 
rii (December, 1930), p. 352. 6 Leo J. Brueckner, Diagnostic and Remedial Teaching in rithmetic, p. 2. 
l 
never mastered the most elemental skills." Writing in the 
same year Nygaard says, "Very few pupils who have finished their 
grade school work in arithmetic can be depended upon to add 
correctly a column of numbers having two or more digits each, 
2 
especially if the column is qu ite long.n 
Causes of Difficulty in Arithmetic 
This phase of the subject will be treated very briefly here, 
3 
since it has been treated rather fully in other similar studies. 
Kelley believes that weaknesses causing failure can be 
4 
tra ced to some omission in early elementary schooling. Randall 
says, " 'rhe over-loaded arithmetic of tradition has fostered 
5 
mediocrity." 
Brownell believes that the fact that remedial instruction is 
need.ed at all in any school is an admission that initial 
1 Garry Cleveland Myers, "Corrective Work in Arithmetic," 
The Grade Teacher, LI (February, 1934) , p. 36. 
" 2 P •• _H. Nygaardt "Accuracy . in Addition," Mathematics Teacher, 
XXVII (l'llarch, 1934J, p. 152. 
3 Gertrude L. Hanley, "Corrective Load in the FHndamentals of 
lArithmetic in Grades IV, V, and VI." Unpublished Master's thesis 
of Boston University, 1938. 
Dorothy Yarbrough, 11A Diagnosis of Pupils' Errors in Arith-
metic with a Vi ew to Corrective Work Carried on Through the 
Cooperation of the Teachers." Unpublished Master's thesis of 
~oston University~ 1938. 
4 Anna A. :Kelley, "Teaching R~medial Arithmetic," American 
School Board Journal, XCI (August, 1935), p. 44. 
5 Joseph H. Randall, "Correct i ve Arithmetic in Junior High 
School." Unpublished Master's thesis of Boston University, 1936. 
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1 
instruction has been inadequate. Bro~~ and Coffman also are 
2 
inclined to blame poor teaching. Sweeney feels that teachers 
are too slow to accept the 100% ideal, and are too prone to be 
3 
content with passing grades of 75 or 80. Smith says, 11A 
large number of errors is due to the incolHplete automatization 
4 
of the simple facts." Wilson, after listing a number of 
possible causes, says, "I am of the opinion that unwillingness 
to abandon the traditional load of useless material in arithme-
5 
tic is the greatest single cause of failure." 
Ridlon in her study has given a comprehensive summary of 
reas ons for failure culled from several sources. Her summary 
follows here: 
1. Initial teaching is begun too soon. 
2. Arithmetic is not organized ona discriminating 
basis. Drill is not appropriate for every topic. 
3· Too much drill causes haste and inefficiency. 
4. Tea chers often have no systematic plan for 
teaching the fundamental processes. 
5. The drill load is too heavy. 
6. Low standa rds of achievement. 
7. Lack of diagnosis of pupils' work. 
8 . The fundamental facts and processes are not 
sufficiently w~ll learned. 
1 William A. Brownell, "Remedial Cases in Arithmetic," 
Peabody Journal of Education, VII ( September, 1929 ), p. ·100. 
2 Joseph C. Brown, and L. ·n. Coffman, op. cit~, p.vi. 
3 Margaret E. Sweeney, "One Hundred Per Cent in the Funda-
mentals," Educational Method, XVI (January, 1937), p. 170. 
4 James H. Smith, "Individual Variations in Arithmetic," 
The ElementarY School Journal, XVII (November, 1916), p. 197. 
5 Guy M. Wilson, ''Corrective Load in the Fundamentals of 
!Arithmetic in Grades VI, VII, and VIII," Official Report of the 
!American Educational Research Association, 1937, p. 240. 
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9 .Lack of knowledge on the teacher's part of 
how the child works. 
10.Poor teaching on the part of some teachers. 
Previous Studies in the Field of Corrective Arithmetic 
There have been several studies made in this field by gradu-
a te students at Boston University, and by a few other indivi·d -
uals in various parts of the country. 
In 1934 Bowdren studied, and worked individually with, five 
normal fifth and sixth grade pupils. She was able to bring each 
~P to satisfactory work in arithmetic for their grade, and 
~ucceeded in getting each to obtain tOO% accuracy in the 
2 
IPundamentals. 
Pucko, in 1935, worked individually with five children with 
ilow I. Q.'s who were definite "problems" in arithmetic. 
~ccording to him significant gain in time and score was made in 
3 
~11 but one of t he final tests. 
Soles, also in 1935, worked with twenty-three children who 
~ere failing in arithmetic~ They were a random selection of 
~ourth, fifth, and sixth grade children whose I. Q.'s ranged 
Prom 84 to 132. However, he did not record the specific results 
~f his attempts to improve their stand ing. His study includes 
1 Florence Ridlon, "What Need is there for Corrective Arith-
netlc, and What Progress is it Possible to Achieve in a Limi ted 
~'ime?" Unpublished l!Iaster' s thesis of Boston University, 1939 . 
._.. 2 Marion Bowdren, "Five Case Studies of Arithmetic Failures.'' 
Jnpublished Master's thesis of Boston University, 1934. 
3 Roman F. Pucko, "Five Case Studies of Arithmetic Failures." 
~npublished Master's thesis of Boston University, 1935. 
II 
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a somewhat complete scheme of diagnostic and corrective 
1 
measures for addition. 
In 1936 Caton diagnosed the errors made in multiplication by 
fourth, fifth, and sixth grade pupils, and worked remedially 
with a group of the fifth and sixth graders. She concluded 
that her study justified the statement that every normal pupil 
in grades five and six can secure perfect mastery in multipli-
2 
cat ion if the teaching is satisfactory. 
Also in 1936 Randall carried on a similar study at the Junior 
High School level. After testing a large group in addition and 
subtraction, he selected a group of eight eighth grade pupils 
with high I. Q. 's and low scores in the fundamentals with which 
to work. He showed that it is possible with pupils of higher 
than average intelligence to correct faults in factual knowledge 
and process skills with a reasonable expenditure of time and 
3 
properly motivated remedial work. 
These earlier studies, it will be seen, were carried on, 
either with individuals or with small groups of children. 
Beginning in 1937 the scope of such studies was enlarged to 
include entire classes, and in 1938 and 1939 , entire buildings 
and selected grades throughout entire school systems. 
1 Edward Soles, "Diagnostic and Corrective Measures in 
Addition." Unpublished Master's thesis of Boston University,1 935 
II 2 Anne J. Caton, How Much Time is Needed to Take an Average 
Fifth or Sixth Grade Pupil from Inaccuracy to 100% AGcuracy in 
a Fundamental Process of Arithmetic,- Multiplication for 
Example?" Unpublished Master's thesis of Boston University, 1936 
3 Joseph H. Randall, op. cit. 
========~~============================================-------
Obviously, the cooperation of the various class room tea chers 
had to be secured, and upon them resolved the bulk of the work 
of a pplying corrective procedures to needy cases. 
A foreru rmer t o these studies made by individual graduate 
students wa s the W. P. A. project of 1936, sponsored by Wilson 
and carried on in fifteen school systems in greater Boston. A 
very small percentage of perfect scores was found. The 
conclusion, therefore, was that there was need for a higher 
order of teaching than appea red to be common. In one city, City 
O, the results were different, showing a mean of 99 .34 and d9% 
1 
of perfect in addition, for example. 
Table I and Table II show the results of the initial testing 
of the more re cent studies. They are restricted, however, to 
the grades and the processes with which the present study is 
concerned ; namely, grades IV, VI, and VIII, and addition, 
subtra ction, and multiplication. That is, although Hanley's 
study; for instance, included grade V, be cause the present 
study does not concern grade V, the results of Hanley's findings 
for grade V are not included in these Tables. 
1 Guy M. Wilson, op. cit. 
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TABLE I. THE MEDIAN SCORES AND TIMES OF THE 
INITIAL TESTING FOR THE EARLIER STUDIES 
~ ) Lj ::> . 0 ·r 
W.P.A. Hanley Yar- Nelson Hough- Ridlon Ringer 
Grade Test brou~ ton 
1936 1933 1938 1938 1939 . 1939 1940 
Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. 
A.P. 68 23 
IV S.P. 48 22 
A.P. 88 1 1 84 1 1 80 1 1 84 10 
VI s. p .- 88 10 88 9 92 9 88 7 
M. P . 84 33 76 14 64 20 60 13 
A.P. 92 8 96 7 88 9 
VIII S.P. 92 7 96 7 92 6 
M.P. 84 10 84 12 72 10 
1 Guy M. Wilson, "Corrective Load in the Fundamentals of 
Arithmetic in Grades VI, VII, and VIII," Official Report of the 
American Educational Research Association, 1937. 
2 Gertrude L. Hanley, "Corrective Load in the Fundamentals of 
Arithmetic in Grades IV, V, and VI." 
3 Dorothy Yarbrough, "A Diagnosis of Pupils' Errors in Ari th-
metic with a View to Corrective Work Carried on Through the 
Cooperation of the Teachers." · 
4 Helen G. Nelson, "The Corrective Load in Arithmetic in a 
Junior High School." 
5 Leroy K. Houghton, "To Study the Thesis that there is a use 
for a Corrective Program in the Fundamentals of Arithmetic in 
the Grammar School Curriculum." 
6 Florence Ridlon, nWhat Need is there for Corrective Arith-
metic and What Progress is it Possible to Achieve in a 
Limited Time?" 
7 Alberta Ringer, "A Two Year Diagnostic and Corrective Study 
in the Four Fundamentals of Arithmetic with a Group of Children 
Through Grades Seven and Eight." 
\\,) 
TABLE II. THE MEAN SCORES AND TIMES OF THE 
* INITIAL TESTING FOR THE EARLIER STUDIES 
W.P.A. Hanley Yar- Nels on Hough- Ridlon Ringer 
Grade Test brough ton 
1936 1938 19;:-8 1938 1939 1939 1940 
Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. 
A.P. 65 23 
IV S.P. 46 22 
-
A. P·.- 89 9 88 13 86 12 79 13 83 10 
VI S.P. 88 7 84 1 t 85 9 87 10 84 8 
:M .P. 77 1 1 82 33 75 16 56 21 58 14 
A.P. 89 88 8 94 8 83 9 
VIII S.P. 88 86 7 95 6 80 6 
M.P. 79 80 10 81 12 73 10 
-
* The means have been taken to the nearest whole number. 
Table I is read as follows: In Hanley's study on the initial 
:testing in grade IV in addition the median score was 68 and the 
median time was 23 minutes; in subtraction, the median score was 
48 and the median time, 22 minutes. In grade VI in addition the 
median score was 88 and the median time was 11 minutes; in 
subtraction, the median score was 88 and the median time 10 min-
utes; in multiplication, the median score was 84, the median 
time being 33 minutes. The remainder of the Table is read in a 
similar manner. 
Table II shows the mean scores and times for the initial 
testing in the same grades and processes, and is read similarly. 
Table III shows the number of children included in each of 
these studies. 
Study 
TABLE III. 
W.P.A. 
1936 
No. of 
children 17,700 
Hanley 
1938 
1124 
THE NUMBER OF CHILDREN IN THE 
1936 - 1939 STUDIES 
Yar- Nelson 
brough 
1938 1938 
127 12 15 
Hough-Ridlon Ringer 
ton 
1939 1939 1940 
80 194 27 
TABLE IV. PERCENTAGE OF CHILDREN IN NEED OF 
CORRECTIVE WORK AT INITIAL TESTING IN THE 1936 - 39 STUDIES* 
Grade 
IV 
Test 
A.P. 
S.P. 
A.P. 
VI S.P. 
M.P. 
A.P. 
VIII S. P . 
M.P. 
W.F.A. Hanley 
1936 1938 
78% 
83% 
93% 
68% 
65% 
93% 
100% 
100% 
99% 
Yar-
brough 
1938 
95% 
91 % 
98% 
Nelson 
1938 
88% 
83% 
95% 
Hough- Ridlon 
ton 
1939 1939 
97% 
94% 
tOO% 
75% 
83% 
95% 
94% 
91% 
100% 
Ringer 
1940 
-----~----_. ____________________ ~---------------------~-------
------------·- -
* The score standard for the W.P.A. study was 96; for Yar-
brough's study, 90 ; for all other studies it was 100 . The 
time standards varied somewhat from study to study. 
Table IV shows the percentage of children who were in need of 
corrective work at the time of the initial testing in the variouE 
studies. Thus it will be seen that even when the mean or 
average runs as high as 95, as is the ca se in Houghton's study 
in grade VIII on the S. P. Test, the percentage of pupils need-
ing corrective work, when viewed in terms of mastery, can run as 
high as 83 ; or, as is the case in Ridlon's study in grade VI on 
the A. P. Test, the mean is as high as 83 , while 94% of the 
pupils were in need of corrective work. In this connection 
Wils on says, "We have apparently failed to grasp the idea that 
~ drill in simple tool material should be aimed at perfect scores, 
not a 75% average, which means less than 20% of the children 
• 
1 
with perfect scores." 
TABLE V. THE MEDIAN SCORES AND TIMES OF THE FINAL 
TEST I NG FOR THE &\RLIER STUDIES 
Grade Test 
A.P. 
IV S.P. 
A.P . 
VI S. P . 
M.P. 
A.P . 
VIII S.P. 
W.P .A. Hanley 
1936 1938 
Yar- Nels on 
brough 
1938 1938 
Hough-
ton 
1939 
Ridlon Ringer 
1939 
Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. 
No 80 16 No 
84 15 
re- 92 12 96 8 re- 96 7 92 9 
96 9 96 7 100 7 96 6 
test- 84 15 92 1 1 test- 100 12 84 1J 
ing ing 1 0~) 6 10J 
100 5 100 
9 
7 
I~~~ .P. 100 8 100 10 
In Tables V and VI are found the median scores and ti mes and 
the mean scores and times f or the final testing for the s e s ame 
studi es. Table V is read as fo ll ows: In Hanley's study in the 
final testing in gr ade IV on the A. P. Test the median score was 
80 ; the median time, 16 minutes; on the S. P. Test the median 
score was 84; the me dian ti me, 15 minute s . The remainder of the 
1 Guy M. Wilson, 11 Corrective Load in the Fundamenta ls of 
Arithmetic in Grade s VI, VII, and VI II," Official Report of the 
American Educational Research Association, 1937. 
l3 
Table is read in the same way. Table VI is read similarly, the 
scores and times given being the means. 
TABLE VI. THE MEAN SCORES AND TIMES OF THE FINAL 
TESTING FOR THE EARLIER STUDIES 
W . P .A. Hanley Yar- Nelson Hough- Ridlon Ringer 
P.rade Test brough ton 
1936 1938 1938 1938 1939 1939 1940 
Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. 
A.P. 80 18 
IV S.P. No 74 20 No 
A.P. re- 90 13 96 9 re- 95 7 9 1 10 
VI S.P, 91 tO 96 7 99 7 93 7 
M.P. test- 80 17 92 12 test- 96 12 83 1 1 
A.P. 99 6 99 0 _, 
VIII S.P, ing ing 99 4 99 7 
M.P. 99 9 96 10 
~ -------- ----
* The means have been taken to the ne arest whole number. 
From a comparison of Tables I and II with Tables V and VI it 
will be seen that considerable gains both in score and time were 
secured in every instance. In most cases, the ga ins are 
significant, statistically speaking~ ThE;y are significant in 
multiplt.cation, and approach statistical si:gnificance in 
addition and subtra ction. 
In 1939 Gillmore made a similar study at the Senior High 
School level, testing widely and showing that the need for 
corrective arithmetic persist s even to this level. He worked 
individually with four failing pupils and proved t hat success 
1 
under the 100% P~an is possible ev~n with pupils of low I. Q. 
1 Ralph H. Gillmore, "Corrective Arithmetic in Senior High 
School." Unpublished Master's thesis of Boston University. 1q39 , 
14 
In addition to these studies undertaken by Boston University 
students there have been others at scattered points throughout 
the United States. A few of them will be briefly mentioned 
here. Such a study was carried on by the University of Kansas 
in three small school systems in 1925-26. A total of 357 
children in grades VII - X was tested in the fundamentals. The 
scores made fell far below the standard scores. Fifty per cent 
of the high school freshmen did not equal the standard scores fo 
1 
fourth grade pupils. 
A similar but s ma.ller study wa s conducted in 1927 in the 
2 
fourth grade at .Buffal o Lake, Minnesota. 
In 1929 Rubie Mann tested 240 Junior High School pup ils for 
automatic response to the more difficult combinations in the 
f tiT our processes. Her conc.lusion was, his 7A group has not 
attained anything like mastery of the 132 combina tions used in 
thi s survey. 11 Only 2% indicated complete ma stery of all four 
3 
processes. 
Also in 1929 Ora Hanna made such a study in her own seventh 
grade in Cedarville, Ohio. She found that all but one needed 
remedial work in all four processes, and that one, in all but 
subtraction, even though the group a s a whole rated above the 
1 F. P, O' Brien, Improvement of Instruction in Arithmetic, 
pp.1-42. 
2 Henry J. Otto, t1Remedial Instruction in Arithmetic," The 
Elementary School Journal, XXVIII (October, 1927), pp . 124-133. 
3 Rubie Mann, tiThe Need of Junior High School Pup ils for 
Stronger Elementary Bonds in Arithmetic,tl :Master's thesis of the 
University of Southern California, 1929 . 
iS 
standard set for the grade. 
Williams and Whitaker report a study made in eleven Chicago 
schools in 1936 which s tudied arithmetic def ic ienc ies and 
2 
undertook remedial me asures. 
Ballenger writes of how he attacked the addition problem in 
his own school in Iowa City, Iowa. His goal was 100% accuracy. 
He found short attention span one of the greatest weal{:nesses 
3 
with which he had t o contend. 
Foote, a gradu ate student at the University of New Hampshire, 
studied the ar ithmetic situation in two New Hampshire high 
schools. He discovered that the arithmetic age median of the 
group wa s one year, nine months less than the mental age median. 
He found the poorest results among those who had not had any 
formal a rithmetic for at leas t a year. His d ata shows that his 
re medial group made a greater advance in both computation and 
reas oning than did any of the other group s who had had merely 
4 
some form of regular high school mathemati cs. 
Stull, a graduate student at New York State College f or 
Teachers, surveyed the arithmetic achievement in a Junior High 
1 Walter .S . Guiler, "I mproving Computational Abil ity," The 
Element a ry School Journal, XXX (October, 1929) , pp .111-11 6. 
2 Claude L. Williams, and Ruth L. 'Whitaker, "Diagnosis of 
Arithmetic Difficulties," The Elementary School Journal, XXXVII 
(April, 1937), PP · 592-600 . 
3 H. L. Ballenger, "Overcoming Some Addition Difficu1 ties, 11 
Journal of Educational Research, XIII (February, 1926), pp.1 11-1 . 
4 Lewis F. Foote, "The Need and Value of Re medial Arithmetic.' 
Unpublished Master's thesis of University of New Hampshire,1 933 . 
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School. Although in his study he g ives more attention to class 
means and comparisons of clas s means with standard means than 
to individual scores; nevertheless, he found the pupils tested 
\_. deficient in addition and multiplication, and concluded that 
1 
they needed more drill in accuracy in the fund amenta ls. 
Ar.thur Smith, a gradua te student at the University of 
Chicago, has dealt with a control as well as an experimental 
group in hi s study on remedial arithmetic. He equated his 
groups with s ome care, takin3 into considera tion teachers' 
efficiency, pupil general att .:dnment and arithmetic achievement, 
as .well as age and size of groups. The e xperimental group 
received regular remedial help on the fundamenta ls, while the 
control group had merely regular class work. The gains made 
by both the experimental and control groups, when the g roups 
were ma tched as wholes, are shown in Table VII. The tests used 
were a general arithmetic attainment test containing arithmetic 
facts and very simple examples which was constructed by the 
investigator, and the computation part of the Stanford 
Achievement Test. 
1 J. Milton Stull, "A Survey of the Arithmetic Achievement 
of the Seventh and Eighth Grades of the Hornell Junior High 
School." Unpublished Master's thesis of New York State College 
for Teachers, 1936. 
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TABLE VII. COMPARI SON OF G-AINS IN I·iiEAN SC 0RES 
OBTAINED IN SECOND TESTS OF THE SliU TH STUDY 
Group 
Experi-
mental 
Control 
Attainment Test 
Test 1 Test 2 Gain 
in 
score 
Dif-
f~r­
ence 
Third Grade 
224. 9 262. 16 37.26 21 , 06 
227.2 243.4 16.2 -----
Stanford Achievement * 
Test in Computation 
Test 1 Test 2 u-ain Dif 
Form V Form W in fer 
scoreence 
34.63 46.69 12.1)6 5.3 
35.21 41. 96 6.75 
~------~--------+-------+-------+-------~-------r------,_----~----
Fourth Grade 
Experi-
mental 87. 88 1 10 . 93 23. 05 11 • 45 54.26 58 . 57 4 . 3 1 • 7 4 
Control 88 .4 100 ,0 11.6 
-----
54. 13 57.75 3.57 ---
* Difference favorable to experimental group. 
In addition to considering the groups as wholes Smith compar-
ed 26 pairs of third grade and 34 pairs of fourth grade pupils. 
In Grade III in the attainment test in 2v of the 26 pairs, and 
in the computation test in 18 of the 26 pairs the gains made by 
the pupil from the e xperimental group exceeded the gains made by 
the pupil from the control group. In the computation test 3 
pairs were tied. In Grade IV in the attai nment test in 26 of 
the 34 pairs, and in the computation test, in 20 of the 34 pairs~ 
gains by the pupil from the experimental group exceeded the gainFJ 
made by the pupil from the control group. In both t ests 2 pairs 
1 
were tied. 
1 Arthur J. Smith, "The Value of a Diagnostic and Remedial 
Program in Arithmetic." Unpublished Master's thesis of the 
Univeristy of Chicago, 1936. 
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Place of this Study 
In spite of the fact that the field of corrective arithmetic 
is not a ne w one, in the opinion of the writer, there is still 
room for further studies in it. There are two principal reasons 
for this. First, data does not become convincing, nor can it 
carry weight, until study after study, proving essentially the 
identical thing, be made. An isolated study, even two or three 
studie s , mean at best only a partial answer to a problem. 
Repeated studies along similar lines supporting similar conclu-
sions carry the weight of proof. 11 Not only is reliability vast-
1 
ly increased by massing experiments, but so also is validity.n 
In the field of corrective · arithmetic each study so far has 
reached a similar conclusion. Will this study add a further 
burden of proof to the conclusions already reached; or will a 
different set of conditions be discovered that will produce a 
different conclusion? 
Second, such a study should bring inspiration and stimulation 
to the teachers in the school system where it is carried on. 
Too often teachers are content with fairly good class averages, 
and with a goodly number of their pupils reaching the passing 
grade of 75, forgetting that "averages are often used to cover 
2 
up the tragedy of errors." Often · unless it is particularly 
1 Charles C. Peters, "An Example of Repiication of · an _Experi-
ment for Increased Reliabilty," Journal of Educational Research, 
XXXII (September, 1938), p~4. 
2 Guy M. Wilson, and Gertrude L. Hanley, "For Basic Drill in 
Arithmetic, Vfuat Norm or Average is Satisfactory?" Mathematics 
Teacher, XXXII (April, 1939 ), p.175. 
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brought to their attention, teachers do not realize how very 
few of their pupil s are reaching the 100% ITic'l.rk in the fundamenta!'- s 
of arithmetic. Neither do they r ealize the improve ment that 
may be br ought about by a few minutes of systematic re medial 
work ·regularly g iven on the fundamentals. To bring such things 
to t he minds of the tea chers, to help them to realize s ome of 
the possibilities is the second reason for another study in the 
field. 
Furthermore, t his study has an aspect which is new to Boston 
Univeristy studies ! There is to be a control group ' in addition 
to the experimental group. One fourth grade and one s i x th 
grade and one building containing five eighth grades are to be 
given the initial te s ts exactly as the other rooms; however, t he 
test results will not be made kno wn to either teachers or pupils 
in the se r ooms. They are to receive no directions, or sugges-
tions for re medial work. It is hoped that the class work in 
these r ooms will proceed as usual, in order that any difference 
in t he results of the rete s ts between this group and the 
e xperimental group may be noted. 
Al so, t he writer is to work remedially with two different 
clas s es, a f ourth grad$ and an eighth grade, in or.der to note 
differen ces in the time and procedures necessary to bring the 
groups up to 100% accuracy. 
2V 
Plan of Procedure for this Study 
The plan ·of procedure for this study is as follows: 
1. The study is to include pupils in the fourth, sixth, 
and eighth grade s only. 
2. The testing is to be done in addition and subtraction 
in grade IV and in addition, subtraction, and multi plication in 
grades VI , and VIII. The Wilson Tests, Addition Process (A.P.), 
Subtraction Process (S.P.), and Multi plication Process (M.P.) 
* will be used. Initial tests will be given in October, and 
retests in March. 
3. One building containing one fourth grade and one sixth 
grade and one building containing five eighth grades are to 
receive no stress on, and no particular instructions for, 
remedial work based on the results of the diagnostic tests. In 
these two buildings regular class work will proceed as usual. 
4. The writer is to work remedially with one fourth grade 
and one eighth grade. 
5. In the other fourth, sixth, and eighth grades, with 
the exce ptions of the buildings mentioned in 3 above, remedial 
work is to be carried on by the regular class room or ari thmeti< 
teachers. For this, the writer is to make sorne suggesti ons. 
* Copies of these tests will be found in the Appendix. 
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CHAPTER II 
THE INITIAL TESTING 
Composition of the Group Tested 
For the present study a total of 1026 children were given the 
initial tests in October. These included 337 fourth grade 
pupils, 348 sixth grade pupils, and 341 eighth grade pupils. 
Thirty-five rooms with thirty-five different teachers in nine 
buildings were involved. 
Since the school system does not have a program of intelli-
gence testing for each pupil, and since I.Q.'s were not availabl 
in most instances, the inte l ligence rating of the pupils has 
had to be disregarded in this study. It is assumed that since 
every fourth, sixth, a nd eighth grade in the school system was 
tested that those tested represent a random scattering such as 
would be found in any unselected group anywhere. Some authors 
appear to think that intelligence is not the strong factor in 
1 
computation that it is in the reasoning phases of arithmetic. 
There is some evidence from such studies as the one by Soles 
that any pupil with an I.Q. of 80 can be brought to mastery in 
1 Homer B. Reed, Psychology of Elementary School Subjects, 
p. 368. 
o. C. France, and P. R. Stevenson, "Remedial Instruction in 
Arithmetic," E..~:t:J:gati anal Research Bulletin, Ohio State Uni versi-
ty, Vol.VII (1 923), p.293. 
Rubie Mann, "The Need of Junior High School Pupils for 
Stronger Elementary Bonds in Arithmetic." Unpublished JY.laster' s 
thesis of University of Southern California, 1929 . 
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1 
the fundamentals. 
In the spring of 1939, in connection with a general survey 
of the school system conducted by The New England School Survey 
Associ a tes, the Metropolitan Achievement Test was administered 
in grades III, VI, and VIII. The medians in arithmetic for 
Grade III were, on the fundamentals, 4-1, showing a difference 
of t2 from the test norm, and on the problems, 3-4, showing a 
difference of -5 f r om the test norm. A word of explanation 
will help at this point. The 4-1 on the fund e.mentals for Grade 
III means that the third grad e pupils reached the first month 
of the fourth year, which of course would be two months a bove 
the expectation for the third grade in May. The third grade 
median on problems of 3-4 means that instead of making 3-9 , the 
expectation, they made five months less, namely 3-4; therefore 
a difference of -5 f r om the norm. A score of 4-1 on the 
fundamentals means that 56 of the 85 examples were solved 
correctly. In other words, there was considerable opportunity 
for making mistakes even though the expected norm was exceeded. 
The grade norm reached by the sixth grade was 6-7 on the 
fund amentals, a difference of -2 from the norm, and 6-6 on 
problems, a difference of 3 from the norm; by the eighth grade, 
3 - 9 , a difference of 0 from the norm. Grade XII was given the 
Progressive Achievement Test. The median score in arithmetic 
1 Edward Soles "Diagnostic and Corrective Measures in 
Addition." Unpublished Master's thesis of Boston University, 193' · 
'24 
was 11-9 , a difference of -1 0 fro m the test norm. 
Testing Procedure 
The tests for the present study were ailluinistered by the 
classroom teachers in GradAs IV and VI a nd by the arithmetic 
teachers in Grade VIII. To acquaint the teachers with the 
study, and to insure that all tests would be admini s tered 
simt lar ly, a letter of instruction was sent to each teacher. 
A copy of this letter appears in Exhibit A on page 26 . 
Scoring of the Tests 
To reduce to a minimum the variability in the scoring of the 
tests, all of the tests were scored by the writer. The scores 
were then recorded on the same sheets on which the teachers had 
already recorded the names of the pupils and the time taken for 
each test. Exhibits B, C, and D ar e sauple sheets, one for ea c 
grade. On these sample sheets the last names of the children 
have been omitted. 
Test Results 
The score standard for all tests for all grades was set at 
100. The time standard varies with the test and the grade. It 
was set in each ca se after a careful survey of other similar 
studies and after careful comparison of scores and times in the 
1 George H. Baldwin et al, 11 A Study of the Schools of New-
port, Rhode Island," pp. 27,28. 
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EXHIBIT A. COI)Y OF FIRST LETTER SENT TO TEA CHER S CONTAI NING 
DIRECTIONS FOR UI VI NG THE TEST S. 
The acc ompanying tests are part of a project s p onsored 
by Boston University and agreed to by the Newport School 
Comm ittee. Your co- operation will be a ppreciated. 
The addition test is to be given Monday, Oct. 2nd; t h e 
subtra ction t e st on Tuesday, Oct. 3rd; . a n d the multipl i c a tion 
te s t on Wednesday, Oct. l~th. Before giving any of the tests 
p lea se have the enclosed p a per prepared with the names of t h e 
child ren written in, alphabetically, l a st name first. 
The p rocedure e a ch day is e ssentially the saQe . Always 
s tress the particula r process to be used. 
Distribute the tests, and have the pupils fil l in their 
names, a ges, gr a de, etc. Say to the pup ils: "This is a test 
in ad dition. -:< You are to add in e a ch one of t h e examp les. 
There is no ti me limit. You may t ake as long as is ne r~ essary 
to finish the p a ge. When you have fini shed every exa mple, turn 
your p a ver over and continue with your a s signed wor k ." (N ote: 
the only point . here fro m t h e stanJpoint of the testing progr am 
is to keep the children busy so that they will not interfere 
with those who have not yet finished.) "Pencils up! Ready, 
beg in!" : 
Note the e xact time when the test is be gun. As each 
p u p il finishes a n d turns his pap er over, plea se record in the 
space provided for it, besid e e a ch child's n ame, the number 
of minutes that child h a s t aken. The child does not ne e d to 
recor d his own time. In f a ct, if the tea c her can r e cord the 
time without the children being a ware of it, so much the better. 
When e a ch set of p a pers is collected, p lea se arrange 
the p a pers in alphabetical order and send them to your 
p rincipal' s office. You do not need to correct them. On 
Wednesday p lea se include the sheet containing the list of 
n a mes and record of time t aken for e a ch test. Thank you'. 
- ---- ·--··· --- - - --· --
-r'c--
On Tuesday s ay, "This i s a te s t i n s ubtra ction. You are to 
subtra ct -" etc. 
On Wednesday sa:r, "This is a t est in mu l ti pl i c a t i on. You are 
to multip ly - 11 etc. 
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EXHIBIT B. 
School 
Name 
Albert 
Muriel 
Emmett 
Edward 
Robert 
Kristin 
David 
Esther 
Robert 
Arline 
Alton 
Edward 
1vri r iam 
Earle 
Leroy 
Joseph 
Carter 
John 
Rose 
Susan 
Robert 
Anne 
Melvin 
William 
Gloria 
A S.AlilP LE SHEET SHOWING :N.AlVIE S, AGES, SCORES, 
AND TIME FOR ONE FOURTH GRADE. 
Grade IV Teacher 
-----
A. P. Tes t s. P. Test 
Age Score Time Score Ti me 
9 - 1 60 25 92 19 
9 
-
1 88 46 88 36 
9 - 1 72 48 92 14 
9 
-
8 absent absent 
0 
_./ 
-
8 84 35 24 32 
9 - 1 88 23 72 23 
1 1 
- 4 52 59 32 
12 
-
2 96 20 60 14 
13 - 7 80 37 36 38 
9 - 4 88 23 44 19 
9 - 3 60 35 64 24 
8 
-
8 88 30 68 19 
9 
-
9 84 2 1 72 19 
10 
- 3 92 14 3 39 
12 - 4 88 28 68 15 
12 
- 7 28 28 () 13 
9 - 3 68 16 88 10 
9 - 4 76 2 1 48 12 
() 
- .10 96 14 64 10 
--' 
9 - 3 96 21 84 15 [f - 9 92 20 84 16 
0 
- 4 76 20 92 15 o/ 
9 
-
2 64 18 56 15 
9 - 7 68 44 61) 19 
9 - 7 88 44 56 19 
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EXHIBIT C. 
School 
Name 
Robert 
Artemesia 
~T ohn 
Dorothy 
Betty 
Jessie 
Margaret 
Kathleen 
Roger 
Cha rles 
Arlene 
Dorothy 
Barbara 
Henry 
William 
Joseph 
Thoma~ 
Winifred 
Fred 
Ed ith 
Mar s tan 
Alfred 
Alice 
Catherine 
Edmund 
Doris 
Jocelyn 
Dorothy 
Thomas 
Raymond 
Marion 
A SA:WIP LE SHEET SHOYHNG NAMES, AGES , SCORES , 
AND TIME FOR ONE SIXTH GRADE. 
Grad e VI Teacher 
A. P .Test s. P .Test M. 
Age Bcore Ti me Score Ti me Score 
1 1 
- 7 92 22 44 14 76 
1 1 
-
1 72 29 84 1\J 72 
12 -1 0 92 17 92 10 68 
1 1 -1 0 92 15 72 10 68 
1 1 
-
1 92 10 92 4 80 
1 1 
- 1 1 92 14 92 7 ov 
10 
-
8 96 23 60 1 1 40 
1 1 
- 3 96 10 100 9 80 
1 1 
- 2 84 14 84 12 52 
1ll 
- 1 1 84 7 84 3 76 
1 1 
- 4 100 20 92 9 88 
13 - 4 96 10 52 1 1 64 
1 1 
- 4 88 6 100 5 76 
15 - 4 88 9 64 8 48 
13 - 1 76 27 100 14 92 
13 - 2 96 7 84 6 64 
13 - 0 72 1 5 80 8 l.J.4 
1J -11 80 19 72 9 80 
1 1 
-
1 92 13 68 8 84 
13 - 3 92 15 72 9 76 
1 1 
- 5 84 15 88 8 72 
11+ - 2 88 18 92 8 76 
1 1 
-
1 96 25 1JO 5 72 
1 1 
- 5 96 20 80 6 76 
1 1 - 0 92 1 1 60 6 56 
1 1 
-
1 1JO 13 100 20 56 
1 1 
-
6 88 15 80 1 1 72 
12 - 9 100 14 88 1 1 72 
10 - 5 76 17 84 15 76 
1 1 
- 3 100 2 1 64 12 76 
1 1 
-
1 84 14 92 7 92 
P .Tes 
Time 
13 
22 
1 1 
19 
6 
12 
1 1 
17 
15 
7 
10 
13 
7 
13 
23 
1 1 
18 
16 
8 
19 
17 
14 
12 
16 
12 
20 
1"8 
19 
20 
21 
12 
EXHIBIT D. 
• School 
Na me 
Margaret 
John 
Ruth 
Alice 
Thomas 
Geraldine 
Olivia 
Faith 
Charles 
Theresa 
Doris 
Ge orge 
Elaine 
John 
John 
Helen 
Ivlary 
Robert 
Edna 
William 
Gertrude 
Dorothy 
Fred 
Dalton 
Marian 
Doris 
Arthur 
Marion 
Robert 
Marian 
• 
A SAMPLE SHEET SHOWING NM~ES, AGES, SC ORES , 
AND TIME FOR ONE EIGHTH GRADE 
Grade VIII Teacher 
A.P.Test S.P.Test M.P.Test 
Age Score Time Score Ti me Score Time 
12 
- 7 56 13 84 7 88 1 1 
12 
- 9 84 9 96 7 92 1 1 
12 
- 9 100 9 100 8 68 10 
13 
- 5 96 8 100 5 76 9 
13 - 2 60 12 96 8 88 14 
16 
- 0 80 1 1 88 8 64 13 
15 - 0 absent 96 6 92 1 1 
13 
- 3 76 10 80 5 72 8 12 
- 8 92 9 88 7 68 9 
13 
-
1 68 6 92 4 84 6 
14 
- 3 80 8 92 5 92 9 
14 -11 84 6 100 4 68 9 12 
- 9 80 10 92 5 76 9 
15 - 1 84 10 100 6 absent 
13 - 0 84 9 88 6 92 9 
15 - 9 68 7 100 5 88 9 
14 - 7 80 7 88 5 64 ' 9 
13 - 8 96 6 88 5 88 9 12 - 11 92 7 100 6 84 9 
13 
- 3 92 9 88 9 absent 
16 
- 3 68 6 80 7 56 8 
13 - 5 84 8 100 8 92 1 1 
13 - 2 100 9 100 7 84 14 
13 - 8 88 10 80 8 84 13 
16 
- 4 88 12 100 7 76 12 
13 
- 8 96 1 1 92 5 72 1.J 
16 
- 4 96 7 96 8 8-J 7 14 - 0 84 9 88 5 84 15 
13 -10 96 6 92 9 8\J a 
.;' 16 -1 0 88 13 92 8 76 14 
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present study. While "speed wi thout accur ~wy is of little 
1 
value" ; neverthele ss, "it is desirable to develop as high a 
rate of speed in ca jt ·;ulation as i s thoroughly consistent with 
2 
absolute accura cy." 
Table VIII shows the distribution according to time and score 
of all fourth grades on the A. P. Test. From this it will be 
seen that of the 323 children taking the test, only 8 or 2 .47% 
achieved perfect scores. Of these only 2 were a ble to achieve 
a perfect score within the ti me standard of 13 minutes. The 
correct i ve load, therefore, was 99.40% of the group . Wi thin the 
t.i me standard were 59 or 17.70% , although their scores went as 
l ow as 4 0 . The r a nge of scores was from 24 to 100 , the me dian 
~eing 8J and the mean 77. 52. The ti rue r anged from 8 to 7U min-
~-tt es, the median being 21 and the mean 21.7 minutes. Such 
~ xcessive slowness would i ndic a te poor work h abits and a lack of 
3 
nast'ery of the facts. 
Tables I X and X are sample Tables of i n dividual fourth gr ades 
)n the A. P. Test. Table I X sh ows comparable tabled re s ul ts for 
f.-he fourth grade making the be s t showing on the test, while 
~able X shows t abled r e sults . f or the fourth gr ad e mak ing the 
poorest showing on the s ame test. The former shows that out of a 
otal of 30 pupils 4 or 13.32% made perfect scores, wi th one of 
1 Lois C. Mossman, Principles of Teaching and Learning in the 
~lementary School, p. 243. 
2 Paul Klapper, The Teaching of Arithmetic, p . 9 1. 
3 Guy M. Wilson, "The Challenge of 100% Ac curacy in the 
Fundamenta ls of Arithmetic," Educational Method, XV (November, 
193 5) J p. 92 . 
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TAB.LE VI II. DISTHIBU'rr UN ACC URDING Tu Th1E Ai\f D SCURE UF' . 
ALL J:!'UURTH GRADES UN 'fHE I NI TIAL A. P . TS ~) T . 
1( 
Score Ti me i n mi nutes 
2 1 26 36 
to to to 
3 9 101 1121314 15161718 1 20 25 ~ 5 70 f Percen tages_ 
•J iJ ·,.) 1 1 2 2 2 8 2.47 
:)6 2 3 1 2 2 2 1 8 1 22 6.79 
92 1 3 4 4 3 2 L~ 3 7 2 33 1 \.) . 2 1 
Jt3 1 2 3 34 LJ. 2 7 (l 4 44 13.64 
-' 
34 1 '2 2 3 2 2 2 4 4 2 7 4 2 37 11 . 45 
30 1 2 2 2 2 3 4 7 2 27 -35 
76 3 13 2 3 7 9 3 36 1 1 • 14 
72 2 3 12 1 2 2 2 4 6 3 29 8 . 97 
63 1 2 13 2 1 2 1 5 5 24 7. 42 
64 2 2 5 4 2 16 L~. 95 
6\.1 1 2 4 5 3 15 L~. 64 
56 22 2 2 3 12 3 .71 
52 2 1 5 1. 54 
4 8 2 2 5 1. 54 
41+ 2 3 .92 
40 2 5. 1, . .54 
36 
32 7. . , .:; v 
2B 1 1 . 30 
24 . 1 1 . 30 
f 4 9 8 10 27 2 1 19 64 
7 8 2 1 10 19 1v 57 29 323 1 V'-? ., l 8 
y I 
57 266 
17. 1 u% 82. 90% 
Score Time 
24 
-
10v Range 8 - 70 
80 Median 2V 
77.52 Mean 21 . 7 
Number up to accura cy and time standa rds 
-
2 or 0 . 60ji; 
Number not up to above standards 32 1 or ~·9 .4J% 
Score standard - 10U 
Time standard 
-
13 minutes 
- - ----- - ---
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TABLE IX. DISTRIBUTION ACCORDING TO 'rH:lE A.ND SCORE Ol<' 
GRADE IV, BUILDING F, ROOM l , ON 'I'HE II:H TIAL A . P . TE ST 
Score Time in minutes 
26 36 
to to 
:: 1 J 1112n1~1 11 l 6171G1 <~021?2?32~2 1S 3~ ~2 f Pe:rcen:tage s 
1 .JV 1 2 1 4 13 .32 
96 ., 1 2 6 . 66 
92 1 1 2 6 . 66 
83 3 ·t 4 13 . 32 
4 1 2 1 1 1 1 7 2).3 1 
00 1 1 3.33 
76 1 1 1 1 4 13 .32 
72 1 1 1 1 4 13.32 
68 1 1 3 .33 
6L~ 
6U 
56 
52 
e .l~ rJ I 41~ I 
LJ. \) 1 1 3 . 33 I I 
.0 3 1 2 t 1 1 7 2 2 1 2 1 1 3 2j 30 9 9 . 90 I .L ~ L y-
a 22 
26 . 64;; 73 . 367~ -
Score Ti me 
4J 
-
1u J Range 1tJ 
- 42 
84 Median 16 
d3 . 2 l(1ean 15 . 3 
Number up t o accura cy and time standards - 1 or 3 . 33;s 
:!.'fumber no t up to above standards - 29 or 06 . 67% 
Score s t andard - 10tJ 
Ti me standa rd - 13 minutes 
1 
I 
33 l 
e TABLE X. DI STHIBUTION ACCORDING ·ro THEE AND SCORE OF GRADE IV, BUI LDING c' ROOM 2 ' ON THE I NITIAL A. P . TEST . 
Score Time in minutes 
25 31 41 
to to to 
•") 9JQ 1ll2131Al5l6JZ1 BJQ2Q?122?3 "30 l.~ ~J S2 f Pe rcentages L::::l 
1 i'.,)J 
96 
92 
88 1 1 0 6 . 90 ,_ 
84 1 1 1 , 4 13. 80 
80 1 1 1 1 4 .13 .80 
76 1 1 2 6. 90 
72 1 1 2 6. 90 
68 1 1 2 6 .90 
64 1 1 2 6 .90 
60 1 1 1 3 10 .34 
56 1 1 1 3 10 .34 
52 1 1 2 6 . 90 
e 48 1 1 3 .44 44 1 1 3 .44 
4 0 1 1 3.44 
f L 1 1 1 1 3JL2 2 12 2 1 1 1 3 2 3 2 1 ) 29 99 .00 
r I 
7 22 
24 . 08/b 75 .92/b 
Score Ti me 
4J 
-
38 Range 8 
- 52 
68 Median 18 
67 . 17 Me an 20 . 5 
I 
Number up to ac curacy and time standards 
-
0 
Number not up to above standards 
- 29 or 100% 
I 
I 
Score standard 
-
100 
e Time standa rd - 13 minutes 
I 
of them within the accepted time standard; whereas the latter 
shows no scores above 88. In the former the scores range from 
44 to 100, the median being 84 and the mean 83.25, while the 
t ime ranges from 10 to 42 minutes with the median at 16 and the 
mean at 15.3 minut es. In Table X the range of scores is from 
40 t o 88 with the median at 68 and the mean at 67,17. The time 
ranges from 8 to 52 minutes, the median being 18 minutes and t he 
mean 20.5 minutes. 
Table XI shows the distribution according to time and score 
for all fourth grades on the S. P. Test. Of the 326 children 
taking the test, again there were 8 or 2,44%, who were able to 
achieve a score of 100. Five accomplished this within the time 
standard of 12 minutes. There were 110 or 33.66% who comple t ed 
the test within 12 minutes, although their scores extended as 
low as o. The scores thus ranged from 0 to 100, the median bein 
60, and the mean 56,01. The time ranged from 5 to 55 minutes, th 
median being 15 and the mean 16.5 minutes. The corrective load 
was found to be 98.47% of the group. 
Tables XII and XIII are sample Tables of individual fourth 
grades on the S. P. Test. Table XII shows results for the 
fourth grade making the best showing on the test, and Table XIII 
for the four t h grade making the Poorest showing. In neither 
case are t h ey .the same grades shown in Tables IX and X. Table 
XIII shows a corrective load of 100%; whereas Table XII has 4 or 
18.16% with perfect scores, and a corrective load of only 71.84%. 
In Table XII the range of scores is from 32 t o 100, the median 
bein~ and the mean In Table XIII the scores ran e 
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TABLE XI . 
Sc ore 
5 r 7 0 
1 J .J 1 1 
96 1 
92 
J 3 
.J4 
.,; 2 
76 1 
72 
68 
64 
6v 
56 
52 
4J 
4L~ 
4J 
36 
32 
2 0 
2LJ. 
?v 
16 
12 
J 
4 
,) 
f 
J 
I 
- ---- ---' 
DI STHI BUTI ON ACC ORDI NG TO TH~E ~~ND SC ~)RE (JF 
ALL FOUR'rH GRADES ON THE I NITIAL 3 . J:l . TE ST 
T i me i n mi nut es 
2 1 3 1 
to to 
1 0 111 2 1 ~1 4 1516 1 1131 220 -;p 4J 5__5 .<:• Percentage~ .L 
1 2 1 1 1 d 2.44 
1 61 1 4 2 22 6 . 73 
2 22 2 2 2 2 5 2 21+ 7 . 34 
2 31 3 2 2 1 1 - 2 1 19 5.8 1 
2 1 1 2 2 2 1 1 16 LJ. . 89 
2 1 1 2 1 2 1 15 4 . 5) 
3 1 1 1 3 13 ""'2': ·· t""-co :J • ::-' ( 
1 3 4 11) 3.-.16 
1 1 3 1 1 1iJ 3 . 06 
2 1 2 2 1 3 2 15 4 .59 
2 1 2 1 3 1 14 4 .23 
2 2 2 12 3 . 67 
1 1 2 2 12 3 . 67 
3 2 1 1 1 1 1 12 3 .67 
1 1 2 1 2 ~ 2 . 75 
2 1 1 12 2 2 1 4 1 17 5 ') ,-, , .:::. ..., 
1 2 2 2 10 3 . 06 
1 1 3 • 9 1 
3 1 2 2 2 1 12 3 . 67 
1 1 1 1 6 2 1 )+ 4 . 2d 
1 1 1 3 1 9 2.75 
2 1 3 1 1 3 1 12 3 . 67 
3 1 1 3 16 4 . 89 
0 2 . 75 
"" 2 6 1 . 83 
5 1. 53 
----
- -
-
-
19 16 19 2 1 6 3V 46 
35 2iJ 22 18 19 19 13 326 99 . 06 
1-·1 0 2 16 
33 . 66% 66 . 34;~ 
Score Ti me 
0 
-
100 Ha n g e 5 - 55 
60 t1ed ian 15 
56 . v 1 £~~ e an 16 . 5 
Number up to ac cu racy a nd t i me s t a ndards 
- 5 or 1 . 53% 
Nu mber n ot U " to a b ove s t an dar ds 2 1 or 9 3 . 477b 
35 
r 
·-
36 
- -
-. -~ -- I 
• I 
TABLE XI I. DISTRIBUTION ACCORDING TU TILE r\m SC0HE O.B' 
ll-RA.DE IV, BUILDING G, ROOM 2 , ON 'rHE INITIAL s . . 'rEST 
I I 
• 
Score Ti me i n minutes I 
I 
5 6 7. 8 2 1V 111 2 1"'214 15 161 7 18 1<2 f _P~r_cegtag~ 
1 v..J 1 1 1 1 4 13 . 16 
96 1 1 3 5 22 .72 
9 2 1 1 1 1 1 5 22.72 
as 1 1 4.54 I 
v4 1 1 1 3 13 .63 
30 1 1 2 9 . 09 
76 I I 
72 I 
6d 
64 1 1 4.54 
60 
56 
52 
43 
44 
• 
40 
36 
32 1 1 4 .54 
f \. 1 1 3 1 2 5 3 2Jl 1 2 1 ) 22 99.SI4 
"4 
18 4 
8 1. 84% H3. 16Jb 
Score T irne 
32 - lU'.J H.ange 5 - 19 
92 1'~edian 10 
9 2 . 09 l'Je an 10 .6 
Number up to accuracy and time standa rds 
-
1~ or H3 . 16% 
Nulllber not up to above s tandards 
-
18 or 71 . 34fb 
Score s tandard 
-
100 
• 
Time s t andard 
-
12 minutes 
I 
I 
I 
. -
I 
I 
i 
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TABLE XIII . DI STRIBUTI ON ACC OHDING T0 TH·iE AND SC J RE CJF 
Gl1.ADE IV, BUI LD I NG A, RO OM 2 , ON THE I NIT I AL S . P . TEST 
Score Time in minutes 
21 26 3 1 
to to to 
6 7 8 2 10 11121:21412161718 1920 25 30 4v f Percentages 
100 1 2.77 
96 
92 
38 2 .77 
8L~ 2 .77 
J j 
76 2 5.55 
72 
68 
64 2 .77 
60 2 5.55 
56 
52 2 .77 
48 2 .77 
44 
L!- 0 2 5.55 
36 1 2.77 
32 
28 2 5 . 55 
24 2 5 .55 
20 2 .77 
16 2 5 . 55 
12 6 16.66 
-J 
v 3 8 .33 
4 4 11 • 10 
.J 3 8 .33 
f 1 2 4 4 2 3 5 1 2 3 1 ) 36 99 . 90 
y 
15 2 1 
41 . 55% 58. l!-5% 
Sc ore Time 
0 
-
100 Range 6 - 40 
18 Median 14 
30 .33 Mean . 15.3 
Number u p to accuracy and time standards 
-
0 
from 0 to 100 , the median being 18 , and the mean 30 . 33 . In 
Table XII the time ranges from 5 to 19 minutes, the median 
being 10 and the mean 10 .6 minutes. In Table XIII the time 
ranges from 6 to 40 minutes, the median ti me being 14 minutes 
and the mean time 15.3 minutes. 
Table XIV shows the distribution of time and sc ore for all 
sixth gradds on the A. P. Test. Of the 341 children taking the 
test 47 or 13 .77% achieved perfect scores. Of these 25 accom-
plished it within the time standard of 10 minutes. The scores 
ranged from 40 to 100 . The median score was 38 , the mean 09 , 83. 
The time ranged from 3 to 35 minutes, the median being 11 a nd the 
mean 12.02 minutes. The corrective load was found to be 92 . 63%. 
Tables XV and XVI are sample Tables of individual sixth 
grades on the A. P . Test. Table XV shows the results for the 
sixth grade making the best showing on the test, and Table XVI 
for the sixth grade making the poorest showing on the same test. 
In Table XV 6 achieved perfect scores within the 1J minute time 
standard, making the corrective load 8 1.25% of t he class. In 
Table XVI only 2 achi eved perfect scores and only 1 within the 
~ime standard, making the corrective load 96.67% of the class. 
In Table X:\T the scores range from 80 to 100 , with the median at 
~4 and the mean at 92.50. In Table XVI the scores range from 
~4 to 100 with the median a t 88 and the mean at 36. So . The 
~ime, in Table XV, ranges from 7 to 35 minutes, the median be-
ing 16 and the mean 17.4 minutes. 
Table XVII shows the time and score distribution f or all 
sixth grad e pupils on the S. P. Test. Of the 340 pupils taking 
TABLE XIV, D>ISTRIBUTI ON ACC ;JH.DING T O TIME AND SCORE OF 
ALL SIXTH G-RADES ON THE INITIAL A. P. TEST. 
Score 
3 4 
1 G..J 1 
., ,-
::;1 0 
9 2 
38 
d4 
3u 
76 
72 
68 
64 
..- ..... 
o v 
56 
52 
4 8 
44 
4" 
f 
4 
Time in minutes 
') 6 1 i3 2 10 1 112 12 141 51617H31 22~ 
2 3 4 L~ L~ 65 5 
3 121\.i 6115 7 
2 3 9 4 5 66 6 3 
1 2 4 3 8 56 3 4 
1 3 4 4 64 2 , 
2 1 2 73 3 2 
2 2 1 1 
2 
10 36 3" 30 17 
9 28 44 
162 
46 .yo% 
Score 
4 0 - 100 
.)2 
89 . 83 
4 2 2 1 2 
5 1 3 5 2 2 
7 4 5 1 1 '2 1 
6 2 3 3 2 
3 2 1 l 
1 2 
2 
1 
1 
1 . 
1V 5 7 
10 l 0 
179 
53 . V2% 
Range 
Median 
Mean 
21 26 
to to 
25 35 
1 
6 
1 
3 2 
1 
2 
1 
13 
8 
Time 
3 - 35 
1 1 
12. U2 
f I'ei:cent ~:;,es 
L~7 13.77 
80 23 .44 
68 19 . 82 
53 15.52 
35 1v . 25 
29 8 . 4 9 
10 2. 93 
7 2. 05 
4 1 • 17 
2 .58 
. 29 
2 .so 
1 .29 
. 29 
.29 
341 99 . 76 
Number up to accura cy and time standards - 25 or 7.32% 
Number not up to above standa rds 316 or 9 2. 6d;~ 
Score standa rd - 100 
Time standa rd - 10 -minutes 
39 
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TABLE XV . DISTRI BUTION ACC URDING 'l'U THIE AND SCORE UF 
"'-" ltRADE c, 4, ON THE INITIAL A. P . rrEST VI, BUII....:OING ROOM 
I 
"-· 
I 
Score Time in minutes 
4 56 '1 (3 S1 1 0 1]1 ? 1"'21~151 6 J7l i~ 1 5220 f Perc en ta[~es 
100 1 2 1 2 6 18, 75 
96 1 1 1 3 2 2 1V 31 . 25 
;) 2 1 2 1 2 6 1G. 75 
d8 1 1 2 1 5 15 . 62 
84 1 1 2 6 .23 
80 1 1 1 3 9 .3tl 
__ _ .__,. ___ ~ 
f 1 3 3 3 3 4 6 4 1 2 1 ~ 32 -lOv . Ov l 
"Y 
JL 1 
23 9 
71. 16% 18 . 847& 
' I 
'- I 
' 
I Sc ore Ti me 
I 
I 80 - Lu Range 4 - 2 0 
94 Median 9 
I 92 . 50 
Mean 9 . 4 
Number up to accuracy and t ime standards 
-
6 or 18 . 75/~ 
Number not up to above standards 
-
26 or e 1 • 257~ 
I 
Score standard 
-
l OU 
-~ Time standa. rd - 1 minutes 
-
~ - ~ 
I I ! I l·- I - - - n ~--- -- - ---- - - - - -~-- ----- . - -- ~ -- -- . -- - -If 
TABLE XVI. DISTRIBUTION ACC ORDING TO TIME A.ND SCORE OF 
GRADE VI, BUI IlHNG A, ROOM 4, ON THE I NITI AL A . P . TEST. 
Score 
7 
1 ·JO 1 
96 
92 
•38 
84 
80 
76 
72 
68 
64 
f 1 { 
Time in minutes 
2 1 
to 
8 2 10 1 1 12 1 2 1 I+ 1 5 16 111 8 1 Q 2iJ 21 35 
1 
2 
t 
1 3 2 3 3 l\. 
' 5 16.65% 
Score 
64 - 100 
38 
86. 80 
1 
2 
1 
3 3 
-< 
25 
33.35% 
Range 
Median 
!vie an 
3 
1 
2 
8 1 
J 
Time 
7 - 35 
16 
17.4 
f Percentages 
2 6 .66 
6 19 . 93 
6 19 . S?8 
4 13 . 32 
4 13.32 
3 9 . 5.19 
3 9. ) 9 
1 3.33 
3 . 33 
30 99 . 90 
Number up to accuracy and t i ulr standards - 1 or 3. 337; 
Nu mber not up to above standards 2 9 or :16.67'fo 
Score standard - luJ 
'r ime s tandard - 1v minu tes 
41 
l 
TABLE XVII. DISTRI BUTION ACCORDIN(T TO THill AND SCORE OF 
ALL SIXTH GRADES ON THE I NITIAL S. P. TEST. 
Score Time in minutes 
2 3 4 56 7 8 9 101 112131 4 151 6 171 d 1SE02122 f 
100 2 4 13 8 12136 7 3 1 1 6 1 2 1 1 1 1 84 
96 6 9 6 13123 7 3 7 2 1 2 2 1 76 
92 5 5 9 10 86 8 4 1 3 1 1 64 
88 2 5 4 3 7 1 2 3 1 1 1 30 
84 1 2 1 4 2 2 2 1 17 
80 2 4 22 2 3 1 18 
76 3 1 1 1 3 2 12 
72 2 23 3 1 1 2 2 17 
68 2 2 1 6 
64 2 5 
60 1 4 
56 2 
52 1 
48 
44 2 2 
40 
36 
32 
28 
24 
20 
16 
12 
,., 
0 
4 
0 
f 3 2 1 38 51 36 17 14 4 4 1 . 2 340 
5 33 48 22 18 12 7 2 
L l L _ _ ------~.--------'J 
199 141 
6 1. 11 % 38 . 89% 
Score Time 
0 - 100 
92 
89 .31 
Range 
Median 
MeEiJ.n 
2 - 22 
8 
8 .6 
Percentages 
24.70 
22.34 
13 . 82 
8 . 8 2 
4.99 
5.29 
3.53 
4. 99 
1.76 
1 • .l~ 7 
1 • 13 . 
. 59 
.29 
. 59 
29 
. 29 
99 . 94 
Number up to accuracy and time standards - 53 or 15. 58% 
Number not up t o above standa rds 287 or 84.42% 
42 
test 84 or 24 .70% achieved perfect scores. Of these 53 were 
able to accomplish it within the time standard of 8 minutes. The 
corrective load for the group, therefore, was 84, 1.~2% . The 
scores ranged from 0 to 100 , the median being 92 , the mean, 
89 .31. The time ranged f r om 2 to 22 minutes, with the median at 
3 , a nd the mean at 8 .6 minutes. 
Tables XVIII and XIX are sample Tables of individual si xth 
grade s on the S. P . Teat. Table XVIII shows the t abled results 
for the sixth gr ade making the best showing on the test. Of the 
33 pupils, 19 or 57.57% achieved perfect scores, although only 
4 of them were within the ti me standard of 8 minutes . The 
corrective load was 87. ')8% . The scores r~.nged from 72 to 100 
with the mean at 96.1 2 . The time ranged from 7 to 18 mi nutes, 
the median being 13 and the mean, 12 .3 minutes. Table XI X sh ows 
the tabled results for the sixth grade maki ng the poore s t showirl{ 
on the S. P . Test. There were 5 perfect scores, 2 of them be i ng 
within t he time standard. The corrective load wa s 93 . 54JL 
Scores r anged from 44 to 100 , with the median at 34 and t he mean 
at 8 1 .68 . The time r anged from 3 to 20 minutes, with the median 
at 9 and the mean at 9 .2 mtnutes. 
Table XX shows the time and score distribution for all s ixth 
grades on the M. P . Test. There were but 2 perfect scores out 
of the total of 343 children taking the test. Both these were 
up to the t i me standa rd of 12 minutes. The corrective load was, 
therefore, 99 .42% . Scores ranged f r om 4 to 100 , with the median 
a t 76 and the mean at 75.15. Time ranged from 6 to 39 minutes, 
with the median at 14 and the mean at 14.7 minutes. 
43 
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TABLE XVIII . DI STRIBUTION ACC ORD I NG TO TI1i.E AND SCORE OF 
GRADE VI, BUILDING F, ROOlv 2, ON THE I NlTIAL S. P . TEST 
Score Ti me in minutes 
7 8 9 1u 11121314151 6 J71 8 
1 -J0 2 2 1 3 2 1 4 1 2 1 
96 1 1 1 1 2 1 1 2 1 
92 
83 
34 
dO 
76 
72 2 
f 2 3 1 5 31 3 7 2 4 11) ~L-------~------~-
5 
15. 15% 
28 
84. 85% 
Score 
72 - tOO 
100 
96 . 12 
f 
19 
1 1 
2 
33 
Ti me 
7 - 18 
13 
12.3 
Percentages 
57 .57 
33 .33 
3. 03 
6 . 06 
09 . 99 
Number up to accuracy and time standar ds - 4 or 12 .12% 
Number not up to above standa rds 29 or 87 . 88% 
Score s t anda rd - 100 
Time standard - 8 minutes 
TABLE XIX. DISTRI BUT I ON ACCORDING TU T I ME .Al'JD S CuRE UF 
GRADE VI, BUILDI NG A, ROOM 3, ON THE I NIT IAL S . :P . 'l'EST 
Score Time in minutes 
3 4 5 6 7 21011121::2141:216171 8 1920 f r ercentages 
1JJ 2 1 1 1 5 16. 15 
96 
92 2 1 7 22.71 
88 1 . 2 6.46 
84 4 12 . 92 8 ., v 3 9 .68 
76 
?2 2 1 3 9 .68 
68 1 1 3 .23 
64 1 "' 6.46 c:.
60 1 2 6.46 
56 
52 3.23 
48 
44 3 .23 
f \ 1 l 2 3 2 54 
r 
) 3 4 2 1 2 1 31 1v0 . 22 
14 17 
45.22% 54. 78Jb 
Score Time 
44 
- 100 Range 3 - 20 
84 Median 9 
8 1 .68 Me a n 9 .2 
Number up to accura cy and time standards - 2 or 6.46% 
Number not up to above standards 2· or S'3 .54% 
Score standard - 100 
Ti me standard 8 minutes 
45 
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TABLE XX . DISTRIBUTION ACC ORD I NG 1'0 TU1E AND SCORE OF 
ALL SIXTH GRADES ON THE I NITIAL lvi . P . TEST 
Score Time in minutes 
23 31 
to to 
6 7 a ~ 1 ~ 1t121~14J516l71at~a~2122 ~0 32 f Percentag es 
100 1 1 2 .5e 
96· 2 1 3 2 1 1 3.21 
92 1 2 2 2 1 2 13 3.79 
88 4 2 4 3 2 1 2 2 6 4 1 33 9 .61 
84 2 2 1 5 2 5 2 3 5 1 2 4 2 37 1 48 13 . 98 
31) 1 62 7 4 5 1 7 2 4 2 1 4 2 1 1 51 14. 86 
76 31 2 3 6 5 4 4 4 2 4 1 32 1 46 13 . 93 
72 12 3 2 4 7 7 4 1 2 1 1 1 1 2 3 44 12. 82 
68 1 1 2 1 3 3 3 2 1 1 19 5.54 
64 12 5 5 3 2 2 12 1 27 7. 87 
6..) 1 3 2 2 4 14 4. 08 
56 1 1 21 2 13 3 . 79 
52 2 1 1 7 2. 04 
48 1 y 2 . 62 
44 1 .29 
4J 2 • 58 
36 
32 
28 
24 .29 
2•J . 29 
16 
12 
8 
4 .29 
f 4 12 24 38 29 18 20 15 7 4 343 99 . 94 
19 26 28 24 16 16 14 15 
136 207 
39 . 58% 60 . LJ.21b 
Score Time 
4 - 100 Range 6 - 3Sl 
76 Median 14 
75. 15 :Mean 14.7 
Number u p to accuracy and ti me standa.rds - 2 or . 58% 
Number not up to above standards 341 or 99 .42% 
-~ ---
i 
I 
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Tables XXI and XXII are sample Tables of individual sixth 
grad es on the M. P. Test. Table XXI shows the tabled results 
for the sixth grade maldng the best showing on the t est. There 
was, however, but 1 perfect score and the corrective load was 
96 . 38,% . Scores ranged from 52 to 100 , with the median at 80 
and the mean at 77.38. The time ranged from 6 to 21 minutes, 
the median being 12 and the mean 12.7 minutes. Table XXII 
shows the results for the sixth grade making the poorest show-
ing on the same test. The highest score was 88, the corrective 
load being 100% . Scores ranged from 40 to 88 , the median being 
68 and the mean 69 .86. Time ranged from 11 to 34 minutes, the 
median being 18 1/2 and the mean 18.9 minutes. 
Table XXIII shows the distribution according to time and 
score of all eighth grades on the A. P. Test. Of the 323 pupils 
taking the test 46 or 14.21% achieved perfect scores. Of these 
26 were up to the time s t andard of 3 minutes. The corrective 
load was 9 1. 94%. Scores ranged from 44 to l O<J with the median 
at 92 and the mean at :38 .42. The time ranged from 3 to 20 min-
utes, the median being 8 and the mean 8.27 minutes. 
Tables XXIV and X}~ are sample Tables of individual eighth 
grades on the A. P. Test. Table XXIV shows the tabled results 
for the eighth grade making the best showing on the test. Of 
the 30 pupils 11 or 31.63% achieved perfect scores, 4 of them 
within the time standard. The corrective load was 86 .63~ . 
Scores ranged from 68 to 100 , the median being 96 and the mean 
92. 97. Time ranged from 4 to 20 minutes with the median at 9 
and the mean at 9 .7 minutes. Table XXV shows the results for 
l 
TABLE XXI. DIS'l'HIBUTION ACCORDING TO Tik E AND SCORE OF 
GRADE VI , BUILD ING C, ROOM 4, ON THE INITIAL M. P . TEST 
Score 
6 7. 
100 
96 
92 
88 
J 41 
81) 
76 
72 
68 
64 
6.) 
56 
52 
f ~ 
Time in minutes 
8 2 10 1112131415161718192021 
1 
2 
2 
2 
3 3 2 6 4Jl2 
19 
59 .40% 
Score 
52 - 100 
ao 
77.38 
2 
1 
3 2 
2 
2 
22 
13 
40 .6v% 
Range 
Median 
Mean 
2 
2l 
f 
1 
1 
2 
3 
4 
7 
2 
4 
3 
1 
2 
1 
1 
32 
Time 
6 - 21 
12 
12.7 
Percentases 
3. 12 
3. 12 
6.25 
9 .38 
12.50 
21 . 85 
6 . 25 
12.50 
9 . 38 
3 . 12 
6.25 
3. 12 
3 . 12 
99. 96 
Number up to accuracy and time standards - 1 or 
Number not up to above standa rds 31 or 
3 . 12% 
:)6 . 807~ 
Sc ore standard - 100 
Time standard - 12 m~nutes 
4o 
TABLE XXII. DISTRI BUTION ACC ORDI NG TO TIME AND SCORE OF 
GRADE VI, BUI LDING E, ROOM 3, ON 'l'HE I NITIAL M. P . TEST 
Score Time in minutes 
27 
to 
1112111415J617l819202122232~25'?6 3Q 
1v0 
96 
92 
88 1 
.34 
so 2 
76 1 
72 
6 8 2 
64 2 
6u 
56 
52 
48 
4L~ 
40 
ry 5 2 2 1 4 . 31 1 2 
3 25 
10 .72% 89 .28% 
Score 
4 0 - 88 Range 
68 Median 
69. 86 Hean 
31 
to 
3~ 
2 
Ti me 
1 1 - 34 
18 1/2 
11:3. 9 
f 
2 
1 
4 
5 
2 
6 
4 
2 
28 
Number up to accuracy and time standards - \,) 
Percentages 
7. 14 
3.58 
14.2 
17. 8 5 
7. 14 
21.42 
14.28 
3.58 
7 • J L~ 
3. 58 
--
S:J9 . 99 
Number n ot up to above standards 28 or 1vO% 
Score standard - 100 
Time standa rd - 12 minutes 
--------- -----
--------------
-- ~--------
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e TABLE XXIII. DISTRIBUTION ACC ORDING TO TIME AND SCORE OF ALL EIGHTH GRADES ON THE INITIAL A. P . TEST. 
-
Score Time in minutes 
2 4 5 6 7 8 9 101 112121415161718 1920 f Percenta~es 
100 1 3 4 8 6 4 8 5 1 3 2 1 46 14.21 
96 411 713 7 5 3 3 3 56 17 .30 
92 1 2 8 811 8 0 ./ 6 4 1 3 1 62 19 . 15 
38 3 5 61 2 5 6 8 2 6 1 54 16. 68 
84 2 5 5 5 5 7 4 1 34 10.41 
80 6 11 4 8 2 2 1 34 10.41 
76 1 2 4 2 1 1 1 1 3.39 
72 1 2 2 1 1 1 :3 2.47 
68 1 2 2 1 1 2 1 10 3.09 
64 1 1 2 4 1. 23 
60 1 1 . 31 
56 1 1 2 .62 
52 
48 
l~4 1 1 . 31 
e f 2 34 57 42 16 13 
15 37 47 39 15 4 1 1) 323 99 . 97 l ll 
t l 
175 148 
54 . 25 /~ 45.75% 
Score Time 
44 
-
100 Range 3 - 20 
92 Median 8 
88 .42 Mean 3.27 
Nwuber up to accuracy and time standards 
- 26 or 8 . 06/~ 
Number not up to above standards 
- 297 or 9 1 . 94/i 
Score standard 
-
100 
Time standard - 8 ruinutes 
TABLE XXIV . DI STi:1 I BUTI ON .A,CCu -<.DI NG TO 'ri 1··1E AHD SCuRE uF' 
GRADE VIII , BUI LD ING I, ROOM 1, ON THE I NIT I A.L A . P . 'rE S'J.l 
Score Ti me i n minutes 
4 56 7 8 9 1U111213141 516 171 8192U 
10,) 1 1 3 1 2 , 
9 6 1 3 1 
~ 2 1 2 
a a 
34 
d \J 
76 
72 
68 
f ( 2 1 6 2 5 5 2 2 1 2 
r I 
12 13 
39 ° 6'/ • ;.7 ; " 60 . v4% 
Sc ore 
68 
-
100 Range 
96 Median 
92 .07 Tviean 
Time 
Lj. 
-
9 
9 .7 
f 
1 1 
7 
4 
2 
1 
2 
1 
30 
2 ,) 
Percentages 
36 . 63 
23 . 33 
13 .32 
3 . 33 
6 .66 
3 . 33 
6 . 66 
3 . 33 
3 . 33 
99 . 2 
Number u p to accura cy and ti me sta nda rds - 4 or 13 . 32/b 
Number not up to a b ove standards 26 or 86 . 68% 
Score s tandard - 100 
Ti me standa rd - 8 minutes 
Bo•ton UniversitY~ 
School ?i' Educatiorj . 
Library · , 
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TABLE XXV . DISTRIBUTION ACC ORDING TJ •rn:IE AND SCURE OF 
GRADE VI II , BUILDING H , ROOTvi 3, JN THE INITIAL A . P . TEST 
Sc ore 
4 
1 . ,)Q 
96 
92 
as 
34 
80 
76 
72 
68 
64 
6 ·J 
56 
f 
2 
3 
2 1 
~l7 
12 
41 .4u% 
Sc ore 
56 - 1JO 
84 
83.2 
Time in 
1 1 
5 1 22) 
17 
58 . 60J~ 
Rang e 
Median 
Mean 
minutes 
f 
2 
4 
3 
4 
6 
4 
3 
6 •1 ~ .... 
Per centarre _§_ 
'l' irne 
5 - 13 
9 
9 . 06 
6 .9v 
13 . iJv 
1U. 34 
13.8Q 
20 .70 
13. 80 
) .44 
10 .34 
3 .44 
3 .44 
1u J , QiJ 
Nu mber up to a ccura cy and ti me s t an da rds - v 
Number no t u p to above s tanda r d s 29 or LJO% 
Score s t andard - 1J v 
Time standa rd - 8 minutes 
52 
the eighth grade making the poorest showing on t he same test. 
There were 2 perfe c t scores, but neither was achieved within 
the t i me standard of 8 mi nutes; therefore the correct i ve load 
was 1J O%. Score s ranged from 56 to 100 , the median being 84 
and the mean 83 , 2. The t i me r anged from 5 to 13 mi nutes wi th 
the median at 9 and the me an at 9 . 06 mi nu tes . 
Table XXVI shows the ti me and score distr i but i on for a l l 
eighth grades on the S. P. Test . Of the 335 pupi ls t aki ng the 
tes t 87 or 25. 93% achieved perf e ct scores, 61 of them accompl i sh ~ 
ing it wi thin t he t i me standard of 5 minutes. The corrective 
load was 8 1.77% . Sc ores r anged f r om 52 to 100 with the median 
at 92 and the me an at 91 .37 . The t i me range d f rom 2 to 12 min -
utes, the median being 5 and the mean 5.4 minut es. 
Tables X:X\TII and XXVIII a r e sample Tables of i ndivi dual 
e ighth grades on the S. P . Test . Table XXVII shows results for 
the eig_.h.th grade maldng th e best showing on the test. Th er e 
were 12 or 34.28% perfe c t scores. Of the se h ) were achieved 
within the t i me s tandard . Th e correcti ve load was 7 1. 501°. 
Scores ranged from 72 to 100 , the medi an being at 96 and the 
mean at 93.31· Th e time r anged from 3 to 8 minute s with the 
median a t 4 and the mean at 4 .5 minutes . Table L~VII I shows 
results f or the eigh t h grade making the poore st showi ng on the 
same test. There wer e 5 or 15 . 62% perfect scores, 3 being 
achi eved within t he time s tandard . The corrective l oad was 
found to be 9J .64.r&. Scores ranged fr om 72 to 10 J, with the 
median a t 92 and t he mean at 91 . 25. The time Panged from 3 to 
10 mi nutes with the median a t 5 and the mean a t 5. 6 illinu te s. 
57. ;; 
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TABLE XXVI. DI STRIBUT I ON ACC uRDHIG Tv TIME liND SCORE OF 
ALL EIGHTH GHADES ON 'J.lHJ!~ HHTI AL S . P . TE ST 
Score T i me in minutes 
2 3 4 5 6 7 8 9 10 1112 f 
100 3 16 1824 71 0 4 13 87 
96 51 720 18 5 3 12 72 
92 21724 1J 9 4 21 69 
88 2 7 8 8 1-J 7 4 2 4d 
34 2 l+ 1 4 
80 5 5 7 4 
76 2 2 2 1 
72 2 1 
63 1 
64 
60 
56 
52 
196 
58 . 8J% 
Sc o re 
52 -
92 
9 1. 87 
1 1 
4 
1 
2 
7 
9 
139 
41. 20% 
1vu Rang e 
hi ed i a n 
Mean 
14 
25 
9 
6 
3 
1 
1 
335 
Time 
2 
-
5 
5 .4 
Percentages 
25 . 93 
2 1.45 
2u . 56 
14 .lHJ 
4 . 17 
7 . 45 
2 . 68 
1. 79 
. 89 
. 30 
. 3 ... , 
~9. 9 2 
12 
Nu mber up to a ccura cy a nd tims standa rds - 6 1 or 18 . 23% 
Nu mber not up to a bove s t andards 274 or 3 1 . 77'/o 
Sco r e standa rd - 100 
Time sta ndard - 5 minutes 
54 l 
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TABLE XXVI I. DISTHIBUTIJN ACC ORD I NG TO TE~E Arm SCORE J F 
GRADE VIII, BUILDI NG I, ROOM L~, ON THE INITIALS. :f· . TEST 
Score Time in minutes 
2 4 5 6 :z 8 f Percentages 
1vv 3 6 1 1 12 34 .28 
96 4 3 7 19 . )9 
92 2 3 2 9 25 . 71 
88 1 2 5.71 
84 2 2 5.71 
80 
76 2 2 5.71 
72 2 . 85 
f 315 9 3 3 2 ~~ 35 99.96 
27 G 
76. 95% 23.05% 
Score Time 
72 
-
1(.)0 Range 3 - 8 
96 1,1edian 4 
93 . 37 Mean 1+ . 5 
i'Iumber up to accuracy and time standa rds - 10 or 2J . su;[: 
Number not up to above standards 25 or 71 . 5vj~ 
Score standa rd - 100 
Ti me sta ndard - 5 minutes 
. . - _-----~I 
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TABLE XXVI I I. DISTRIBUTION ACCORDING TO TD!lE AND SCUH.E OF 
GRADE VIII, BUILDING· I, ROOM 2 , ON THE INITIALS. P. TEST 
Scor e Ti me i n mi nutes 
:2 4 5 6 '1 8 21o f Percentages 
10 0 1 1 1 1 1 5 15 . 62 
96 2 2 1 1 1 7 21 . 87 
92 1 3 2 2 8 25.00 
88 2 1 1 2 6 18 . 75 
84 
80 1 1 2 4 12 . 50 
76 1 1 3 . 12 
72 1 1 3. 12 
f ~~ 4 3,1 _j 32 99 . 98 
21 1 1 
65 . 68% 34 . 32% 
Score Ti me 
72 - 100 Range 3 - l •JO 
92 Median 5 
9 1. 25 Mean 5 . 6 
Number up to accu cacy and time standards - 3 or 9 . 367; 
Number n ot up to above s tandards - 2 9 or 90.64% 
Score standard - 100 
Time s t andard - 5 minutes 
56 
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Table XXIX shows the distribu tion according to time and 
score for all eighth grades on the M. P. Teste Only 7 of _the 
330 pupils tak ing the test achieved perfec t scO!:' eS and only 5 
were able to accomplish it within the time standard of 9 minutes 
The corrective load, therefore, was :-:1 8.48%. Scores r anged from 
4J t o 100. The medi an score was 84 and the mean score, 81.J5. 
The time ranged from 3 to 20 minutes with the medi~n at 9 and 
the mean at 9 .3 minutes . 
Tables XXX and XZX I are sample Tables of individual eighth 
grades on the M. P. Teste Table XXX shows results for the 
eighth grade making the best showing on the test. There were 2 
perfect scores, both being achieved within the time s tandard. 
Th e corrective load wa s found to be 93 .56% of the class. Scores 
ranged from 56 to lv ..:-• with the median at 88 c: md the mean Et 85 .5:. 
The time ranged from 5 to 18 minutes, with the me dian at 9 and 
the mean at 8 .5 minutes .. Table XXXI shows the results for the 
eighth grade making the poorest sho v.·ing on the same t est . The 
corrective load was 1 ·JO%. Scores ranged f r om 44 to 96 with the 
median at 80 and the mean at 77.70. The time ranged from 5 to 
14 minutes, the median being 8 and the mean 8,8 minutes. 
Table XXXII is a summary Table showing the di s tribution of 
!scores on a percentage basis for all grades and all process e s. I t 
~s re ad as follow s: A score of 100 was achieved by 2.47% of 
3-rade IV on the A. :t>. Test, and by 2.44% on the s. P. Test; by 
13.77% of Gr ade VI on the A. P. Test, 24.70% on the s. P. Test, 
p.nd J.S8% on the M. P. Te s t; by 14 .21% of Grade VIII on the A. P. 
irest, 25. 93:6 on the s. P. Test, and 2. 12% on the M. P. Te s t. 
57 
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,9 TABLE XXI X. DISTRIBU'TION ACCORDING TU TDiiE AHD SCURE i.JF 
ALL EIGHTH Gli.ADES ON THE INITIAL 1\!i • }J . TEST 
e " Score Ti me i n minutes 
2 4 56 :z ..., 2 10 1 , t? n 14 15 1 6 111 Q 1 CJ2v f Percenta ge s 0 
1-.i.J 2 3 1 1 7 2 . 12 
96 2 4 3 4 3 1 2 1 1 21 6 . 36 
92 1 5 9 10 6 5 7 4 2 1 su 15 . 15 
JJ 3 9 6 6 5 2 3 1 1 1 37 11 . 2 1 
<34 1 5 8 1t) 71 1 6 3 3 6 2 1 63 19 . 08 
JW 1 1 ':'I 6 7 6 5 4 2 1 1 1 37 11 • 2 1 
76 4 5 4 8 2 6 1 3 1 34 h i . 3J 
72 1 5 3 7 4 5 1 3 1 2 32 9 . 70 
6d 3 3 3 4 2 3 1 19 5.75 
64 1 3 2 2 1 1 10 3 . 03 
60 1 1 1 ,.... 1 2 1 1 1v 3 . 0 3 t:: 
56 1 2 2 5 1. 52 
52 1 1 . 30 
4 8 1 1 . 3v 
Li-4 1 1 . 3J 
~ 4J 1 1 2 .6v 
f 1 6 52 Li- 9 25 14 2 2 1 
23 58 1t2 29 15 L. 
r 
1 2 21 33U 99 . 7 
1 
194 136 
Sd . 527; 4 1 . 43% 
Scare Time 
Li- J 
-
1u0 Range 3 - 2U 
.· 4 ll<edian ;,) 
d 1 .vs Mean 9 . 3 
Number up to accurgcy and time standards - 5 or 1. 52% 
Number not up to above st-andards - 325 or Ci' ,1.1-o% e ./ 
Score standard 
-
100 
Time standard 
-
9 minutes 
-
I 
TABLE XXX . DISTRI BUTI ON ACC ORDING TU T I 11:1E AlW SCORE . OF 
GRADE VIII, BUI LD I NG I, ROOM 1, ON THE INITI AL M.P. TEST 
Score Time in minutes 
5 6 7 8 9 10 111 2 13 14151 6 171 8 
l iJO 2 
96 2 2 1 
921 1 2 
88 1 1 1 
841 
8iJ 2 2 
76 
72 2 
68 
64 
60 
56 
f ~L_3_2 _,_ ,--..--__ ___)1 
23 
74. 22% 
Score 
8 
15.78% 
56 - 100 Rang e 
88 llied1an 
8 5.55 Mean 
t 
2 
5 
7 
3 
4 
5 
2 
1 
31 
Ti me 
5 - 18 
9 
8 .5 
Percentage s 
6 .44 
16. 11 
22.56 
9 .67 
12 .89 
16. 11 
6. 44 
3.23 
3. 23 
3.23 
99 . 9 1 
Nu mber up to accura cy a nd ti me standards - 2 or 6 .44% 
Nu mber not u p to above standards 29 or 93.56% 
Score standa rd - 100 
Time s t anda rd - 9 minutes 
59 
TABLE XXXI. DI STRI BUTI ON ACCORDING TO TI ME AND SCORE OF 
GRADE 'VII I , BUI LDING I , ROOM 2 , ON THE I NIT IAL M. P. TEST 
Score Time in minutes 
5 6 7 8 91 Q 1 11 2 1314 
1Ju 
96 1 
92 1 2 
88 1 
84 3 2 
do 1 1 1 
76 2 
72 
68 
64 1 
60 1 
56 
52 
48 
44 
f\. 2 4 7 6 3t 1 3 2 2 
7 -r 
22 1 1 
66 . 67% 33.33% 
Score 
44 - 96 Range 
8J Median 
77.7U Me an 
f 
1 
5 
1 
6 
6 
3 
3 
3 
1 
3 
33 
Percentages 
3. 03 
15. 15 
3. 03 
18 . 18 
1 G. 18 
9 .09 
9 , v9 
9 . 09 
3. 03 
9 .09 
99 .99 
Time 
5 - 14 
8 
3 .8 
Number up t o c;ccuracy and time standards - J 
Number not up , to above standards 33 or 1J0% 
Score standard - 100 
Time standard - 9 minute s 
l 
I 6 1 
I 
I 
TABLE XXXII. DISTRIBUTI ON OF SCORES ON A PER CEl'IT AGE 
BASIS FOR ALL GRADES AND PROCESSES ON THE INITIAL TESTING 
Grade IV Grade VI Grade VIII 
-~ Score A.P. S .P. A.P . S.P. }JI . p. A. P . S. P . M.P. 
100 2.47 2.44 13.77 24 .7v .58 14.21 25. 93 2. 12 
96 6.79 6 o73 23.44 22.34 3.21 17.30 21 .45 6.36 
92 10.21 7.34 19.82 18 .82 3.79 19. 15 20 .56 15. 15 
88 13.64 5.81 15.52 8.82 9 .6 1 16.68 14.40 1 1 . 2 1 
84 11.45 4 .89 10 . 25 4.99 13.98 10.41 4 . 17 19 0 J 8 
80 8. 35 4.59 8.4:? 5.29 14 .86 10.41 7.45 11 . 21 
76 11 . 14 3 . 97 2. 93 3. 53 13.39 3 .39 2.68 10.3.;;1 
72 8 . 97 3.06 2.05 L~ o 99 12.82 2.47 1. 79 9 .70 
68 7.42 3 . 06 l. 17 1. 79 5.54 3.09 .89 5.75 
64 4 . 95 4.59 .58 1.47 7. 87 1. 23 3. 03 
60 4 .64 4.28 .29 1. 18 4 . 08 • 3 1 3. ,J3 
56 3.71 3.67 .58 .59 3.79 .62 .30 1. 52 
52 1. 54 3.67 .29 . 29 2. 04 .3v .30 
48 1.54 3.67 2.62 .30 
44 . 92 2.75 .29 .59 .29 . 31 . 3\oJ 
40 1.54 5. 20 .29 .58 .6J 
36 3.06 
32 . 30 . 9 1 
28 .30 3.67 
24 .30 4 . 28 . 29 
20 2.75 .29 
16 3.67 .29 
12 4.89 
8 2 .75 
4 1.83 .2 9 
iJ 1. 53 . 29 
Range 24-100 0-1 .JJ 40-100 0-1 00 4-100 44-1 00 52-1 00 40-1 J J 
Median 80 60 92 92 76 92 92 84 
Mean 77.52 56 .0 1 89 .83 89 .31 75. 15 88 .42 91. 87 8 1. 05 
~ 
-
-- - · 
Percentag es for the other scores are read in a similar manner. 
Tables XXXIII - XL show the distribution of s cores on a 
percentage basis for all grades by buildings and rooms and for 
all processes. Table Y~XIII is read as fol l ows: On the A. P . 
Test in Grade IV, in Building A, Room there were no ~e rfect 
sccres; 5. 55% of t he c lass achieved a score of 96; 19 .43.% , a 
score of 92; 13.88%, a score of 88; and so on. The remainder cf 
the Ta ble is rea d in e. s imilar manner, as are the following 
Tables. 
Table XLI shows the median and mean scores for all grades 
and processes for the October testing. It is read as follows: 
In Grade IV on the A. P. Test the median score was 80 , the mean 
score 77.52; on the S. P. Test the median score was 60 and the 
mean score 56.01. The median and mean .scores for Grade s Vi :1nd 
VIII are read similarly. 
Table XLII shows the number and p ercentage of perfect scores 
for all grades and all processe s. It is read a s follows: In 
Grad8 IV on the A. P . Test 8 pupils or 2.47% of all those taking 
the te s t achieved perfect scores; on the S. P. Test, 8 or 2.44% 
achieved perfect scores. The perfect scores in Grade VI on the 
A. P. Test were 47 or 13.77% of the group; on the S. P. Test, 
84 o:r 24.7J %; and on t he M. P . Tes t , only 2 or 0 .58%. The 
numbers and percentages for Grade VIII are read similarly. I n 
thi s Table the time factor is not considered. 
Table XLIII shows the corrective load for all grades a n d 
processes at the ' time of the October testing. It is rea d as 
fo l lows: The corrective load in Grade IV in addition wa s 3 21 or 
62 
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TABLE 
Score 
100 
96 
92 
88 
84 
80 
76 
72 
68 
64 
60 
56 
52 
48 
44 
40 
36 
32 
28 
24 
Score 
100 
96 
92 
88 
84 
80 
76 
72 
68 
64 
60 
56 
52 
48 
44 
40 
36 
32 
28 
24 
63 
XXXII I. DISTRIBUTI ON OF SC ORES ON A PERCENTAGE BASIS 
FOR Al.J-' FOURTH GRADES ON THE INITIAL A. P. TEST 
Building A Bldg.B Building C Building D 
Room 1 Room 2 Room 1 Room 1 Roo m 2 Roo m 1 Room 2 
3.33 8.69 
5.55 8.57 4.34 12.51 
19.43 8 .57 11. 11 19. 98 4 .34 8.33 
13. 88 11 .42 16.67 19 . 98 6. 90 4.34 24. 99 
1 1 . 10 17. 14 13.32 13.80 4.34 8.33 
13.88 8 .57 6,66 13.80 4.34 4. 17 
13.88 8.57 11. 11 6.66 ·6.90 21.73 8.33 
2.77 16.67 6.66 6 .90 13.04 4. 17 
8 .33 8.57 1 1 . 11 16.67 6.90 8.69 8.33 
5.55 7.42 16.67 3 . 33 6. 90 4.34 4. 17 
2. 85 1 t. 11 3.33 10.34 4.34 8.33 
2.77 5.71 10.34 4.34 
5.55 6. 90 4 .34 4. 17 
5.71 3.44 4.34 
2.77 3.44 
2. 85 3.44 4.34 
4. 17 
Bldg.D Bldg.E Bldg.F Building G 
Room 3 Room 1 Room 1 Room 1 Room 2 
13.32 5. 00 
13.63 11 . 76 6.66 10.00 4 .54 
4. 54 17.64 6.66 5.00 9 .09 
9.09 14.70 13.32 15. 00 13.63 
4.54 5.88 23.31 15. 00 13.63 
22.72 8. 82 3.33 5.00 4.54 
13.63 2 .. 94 13.32 15.00 18. 16 Range 24 - 100 
13.63 14.70 13.32 5.00 18. 16 Median 80 
4.54 2.94 3.33 5. 00 4 . 54 li~ean 77.52 
5. 88 
4.54 8 .82 4.54 
2 . 94 20.00 4.54. 
4.54 
4.54 
3.33 
4.54 
2. 94 
~ 
II 
64 
TABLE XXXIV. DISTR IBUTION OF SC ORES ON A PERCENTAGE BASIS 
FOR AI~~ FOURTH GRADES ON TH? I NITIAL S o P o TEST. 
Building A Bldg .B Building C Building D 
Score Room 1 Room 2 Room 1 Ro om 1 Ro om 2 Room 1 Room 2 
100 2 .77 3 .33 6. 66 
96 8 . 10 1 1 0 1 1 6.66 9 .99 13. 04 
92 2.70 1 1. 11 16.67 3.33 8 . 69 12 .51 
88 5 .1+9 2 . 77 3.33 3.33 13. 04 8 . 33 
84 5.40 2 .77 11 . 1 1 3.33 3 .33 8 . 33 
80 9 . 99 3.33 4.34 
76 5.40 5 .55 9 . 99 9.99 
72 5.55 9 . 99 4.34 8 o33 
63 9 .99 8 .33 
64 5 .4J 2 .77 5.55 3 o33 L~ • 31~ 8 .33 
6J s . 10 5.55 3 .33 
56 2 .70 3.33 13 .32 8 o69 8 . 33 
52 5 o4J 2 .77 5o55 3 .33 3 . 33 4.34 
L~ G 2 .77 6 . 66 3 o33 4 .34 4. 17 
44 5.40 1 1. 11 6. 66 8 .69 4. 17 
40 13 .51 5.55 16.67 6 o66 4. 34 
36 5 .40 2.77 5o55 3.33 4.34 4. 17 
32 2 .7J 3o33 
28 5 o55 5o 55 9 o99 
24 5o4J 5.55 3 .33 8 . 69 4. 17 
20 10 . 3 0 2 .77 3.33 4.34 
16 5 .55 3.33 
12 s .4v 16.66 5.55 3.33 4.34 
3 8 . 33 5.55 3.33 4. 17 
4 2.70 11 • 10 3.33 
0 8 .33 d . 35 
continued on next page 
'I'ABLE XXXIV (Cont inued) DISTR I BUTION OF SC ORES ON A PER CENTAGE 
BAS:I S FOR ALL F'OURTH GHADE S ON 'I' HE INIT I.AL S. P . TEST . 
Bldg . D Bldg. E . Bl dg .F Build i n g G 
Score Room 3 Room 1 Room 1 Room 1 Room 2 
1JO 18 . 16 
96 3 .33 1v.OO 22.72 
92 4 . 17 3. 12 6 . 66 5 . 00 22 .72 
88 6 .25 16.66 5 .00 4 . 54 
84 8 .33 3. 12 3 . 33 13.63 
30 6 .25 9 . 99 15. 0J 9 .09 
76 6 .25 3 . 33 
72 4 .17 3 . 12 3.33 
68 3 .33 6 .25 3.33 5 . ·Jo 
r}J_ o. 12 . 51 3 . 12 3.33 4. 54 
60 6 . 25 3 . 33 20 , iJO 
56 4 .17 5 . 00 
52 9 . 38 3 . 33 5 .00 
48 3 . 12 13.32 5 . JO 
2~1.~ 
Lt-0 4 . 17 3 . 12 10 , 00 
36 9 . 38 
32 .!~ . 54 
28 16 . 67 3 . 12 3 .33 
24 16.66 5. Jo 
20 4. 17 3 .33 
16 8 .33 13 .75 5 . •jJ 
12 3 .33 3 . 12 3 .33 5. 00 
3 8 .33 3. 12 3 .33 
4 
D 3 . 12 
Range 0 
-
100 
Median 60 
Me an 56 .0 1 
6 5 
--
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TABLE XXX:V. DI S'I'HIBUTION OF SCORES ON A P ERCENTAGE :aASIS 
FOR ALL SIXTH GRADES OH THE IN I TIAL A . P. TEST. 
Building A Building c Building D 
Score Room 3 Ro om 4 Room 3 Room 4 Room 4 Room 5 
10 0 12 .89 6 . 66 8 .34 18.75 16 . 67 14.28 
96 22 .56 19.98 38 .89 31 . 25 24.99 33.32 
92 29 . 00 1) . 98 13.90 18.75 8 .33 14.28 
88 16 . 11 13.32 5.55 15.62 16.67 4.76 
84 9 . 67 13.32 13. 90 6.25 20 .83 14.28 
80 3 . 23 9.99 5.55 9.38 8 .33 14. 28 
76 3 . 23 2 .78 4. 17 4.76 
72 3 . 23 9 -99 5-55 
68 3.33 
64 3.33 
60 2.78 
56 2 .78 
52 
48 
4-4 
40 
Building D Building E Bldg .F Bldg .G 
Score Room 6 Room 7 Room 2 Room 3 Room 2 Room 3 
100 16. 00 2 0 , ()-) 1 1 . 1 1 10.34 26.47 3 .70 
96 20 . 0J 36. 00 22.22 13.80 1 1. 76 7.40 
92 24.00 20. ·JO 25.93 20 .70 20.58 22.21 
88 16. 00 12.00 18 .51 24.13 11.76 33.32 
84 12 ,00 4, 00 7.37 10.34 5.88 7 .40 
.g o 8 .00 4. 00 3.70 20 .70 8 . 82 7.40 
76 7.37 2.94 7.40 
72 2.94 
68 7.40 
64 3.70 
60 
56 3.70 
52 2 . 94 
L1-8 
41.~ 4. 00 
40 4. 00 2 . 94 
Range 4 J 
-
100 
Median 88 
Iviean 89 . 33 
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TABLE XXXVI. DI STRIBUTION OF SC ORES ON A PERCENTAGE BASIS 
FOR A.LL SIXTH GRADES ON THE INITIAL S. P . TEST . 
Building A Building C Building D 
Score Room 3 Room 4 Room 3 Room 4 Room 4 Room 5 
100 16 . 15 16. 66 1 1 . 10 41 . 92 12 . 51 17 . 38 
96 19 . 98 24 . 99 35 .47 20 .85 13. V4 
92 22.71 23 .31 27.77 9 . 68 12 .51 39 . 12 
88 6.46 9 .99 16.66 6 .45 16.68 13. 04 
84 12. 92 3.33 5.55 3 . 22 12.51 8 .69 
80 9 .68 9 .99 5 . 55 8 . 33 
76 6 . 66 2 .77 8 .33 
72 9 .68 2 .77 3.22 8 . 69 
68 3 . 23 3 . 33 4. 17 
64 6 .46 4. 17 
60 6 .46 2 .77 
56 
52 3. 23 
48 
4LJ. 3.23 
40 
36 
32 
28 
24 
20 
16 3 .33 
12 
8 
4 
() 3 .33 
continued on next page __j 
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TABLE XXXVI (Continued) DISTHIBUTION OF SCORES ON A 
PERCENTAGE BASIS FOR ALL SIXTH GRADES ON THE INITIAL S . P . TEST 
Building D Bui ld ing E Bldg. F Bldg .G 
'-' 
Score Room 6 Room 7 Room 2 Room 3 Room 2 Ro om 3 
100 4.00 24.99 28 .56 14. 28 57.57 44.43 
96 28 . 00 20 . 85 17. 85 24. 99 33.33 25. 92 
92 28 . 00 24. 99 10 . 71 14.28 3. 03 14. 8 1 
88 8 .00 8 .33 7. 14 7. 14 7. 37 
84 7. 14 3.58 3.70 
so 12 . JO 4. 17 7. 14 7. 14 
76 4 . 00 8 . 33 14. 28 
72 !_I· . Ou 4. 17 10.71 7. 14 6. 06 3.70 
68 8 . 00 3.58 
64 4 . 17 3.58 
60 3. 58 
56 3.58 3.58 
52 
48 
44 4 . 00 
40 
36 
32 
28 
24 
20 
16 
12 
8 
4 
0 
Range 0 
-
1 ou 
Median 92 
Mean 89. 31 
'-- ' 
-
II 
- II ~ II ~~. A 
- II 
~ -~ 
-
- --
- - - .. 
-
--
II - - - - II ~ 
II -
II 
I 
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TABLE XXXVII. DISTRIBUTION OF SCORES ON A PERCENTAGE BASIS 
FOR ALL SIXTH GRADES ON THE INITIAL M. P . TEST 
Building A Building c Building D 
Score Room 3 Room 4 Room 3 Room 4 Room 4 Room 5 
100 3.4-s 3. t :2 
96 3.45 5.55 3. 12 4 . 17 )+ . 00 
92 6.44 2 . 78 6.25 4 "'' . vv 88 3.23 10 .34 5.55 9 .38 :20 , 1,)0 
84 3.23 13.79 16 . 68 12.50 25. 02 12. 00 
80 12. 89 6.39 16.68 21 . 85 12. 51 12. 00 
76 22 .56 13.79 8 . 31+ 6.:25 8 . 83 20 . J0 
72 19.33 6. 89 13. 90 12.50 16. 68 12. 00 
68 6.44 3.45 2 .78 9 .38 4. 17 12. JO 
64 6.44 13.76 8.34 3. 12 4. 17 
60 13. 90 6.25 12.51 
56 6.44 6. 89 3. 12 12.51 
52 3. 23 3.45 2.78 3. 12 4. 00 
48 3.23 6.<39 2.78 
44 3. 23 
40 3.23 
36 
32 
28 
21~ 3.45 
20 3.45 
16 
12 
8 
4 
continued on next page 
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TABLE XXXVII (Continued) DISTRIBUTION OF SC uRES ON A 
PERCENTAGE BAS I S F:JR ALL SIXTH GRADES ON THE INIT IAL lvl .~. TEST 
Score 
1-..JO 
96 
92 
<38 
84 
80 
76 
72 
68 
64 
60 
56 
52 
48 
44 
40 
36 
32 
28 
24 
20 
16 
12 
8 
Building D Building E Bldg.F Bldg.G 
Room 6 Room 7 Ro om 2 Room 3 Room 2 Room 3 
11.76 3 .70 
J . Jw G.oo , 1 • 10 7. 14 8 . 82 
4. ,J \) 12. JO 22. 21 3.58 2J . 58 1 1. 1 v 
20 . 00 12 , 00 11 • 10 14. 28 20 .58 7.40 
16. JO 28 . 00 14. 80 17. 85 8 . 82 18 . 50 
16 , 00 16 .00 22 . 21 7. 14 5 . 88 14. 80 
.3 , 00 4 .00 2 1 . 42 11 . 76 18 . 50 
4 . 00 4. vo 3. 70 14. 28 5 . 88 3.70 
12 . 00 4. 00 3 . 70 14 .3 
4- , t.JO 4, JJ 7.40 3 , '7..,) 
8 . 00 3 . 58 3 . 7.J 
4. 00 3 .70 7. 14 5 .88 
3 . 58 
4 4. ,j Q 
Range 4 - 1Gv 
Median 76 
Iv'iean 75 , 15 
7 1 
-
-
- -
TABLE XXXVIII. DI STRI BUTI ON OD SC ORES ON A PERCENTAGE BASIS 
FOR AIL EI GHTH GRADES ON THE INITIAL A. P. T:B~ST 
Bui l ding H 
.. Score Room 1 Room 2 Room 3 Room 4 Room 5 Room 6 
l 'JO 10.71 6.66 6 . 90 4. 17 19 . 98 14 . 8 1 
96 14.28 6.66 13 .so 16.67 23 .31 1 1. 11 
92 24. 99 26.64 10 .34 24. 99 23. 3 1 33 .3J 
38 2 1.42 33.30 13. 3u 16.67 13.32 11. 11 
84 14 . 28 9 .99 20 .70 8 .33 9 . 99 
so 10 .71 13 .32 13. 80 20 .83 6.66 18 .51 
76 3 . 58 3.44 4. 17 
72 3.33 4. 17 3. 33 
68 10 .34 3.7J 
64 3.7v 
60 3.44 
56 3.44 
52 
1~8 
2.~4 3. 70 
Bui l ding I 
Score Room 1 Roo m 2 Ro om 3 Room 4 Room 5 
1JO 36.63 13 . 80 19 . 98 8 . 82 12.50 
96 23.33 10.34 9 .99 38 .22 18 .75 
92 13. 32 17.20 23.31 8 .82 9 .38 
88 3.33 20 .70 13.32 20 , 58 15 . 62 
84 6. 66 6 .88 9 . 99 3 . 82 18 .75 
80 3. 33 10 .34 6.66 5. 88 9 .38 
76 6. 66 3.44 9 . 99 6. 25 
72 3.33 3.44 5. <38 3. 12 
68 3. 33 10 .34 3.33 3. 12 
64 3.44 3.33 2 . 94 
60 
56 3. 12 
52 
48 
41~ 
Range 41+ 
-
100 
• Median 92 Mean 38.42 
- · - - -
..,.___ _ __ ~ 
-- - - -- -·- -- -
--- - ~ 
--
" 
- - - =--
I 
7'2 
-- -- --
TABLE XXX IX. DISTR IBUTION OF SCORES ON A PERCEN TAGE BASIS 
FOR ALL EIGHTH GRADES ON THE I NITIAL S. P . TEST 
-
Building H 
Score Room 1 Room 2 Ro om 3 Room 4 Ro om 5 Room 6 
100 28 .64 22.71 29 •. 9 7.69 27.58 2.,..62 
96 14.28 16. 15 13.32 34.61 31. J3 22 .21 
92 2 1 .42 22.71 23.31 26. 92 20 .68 14. 8 1 
88 2 1.42 12. 92 19 . 98 19 . 23 6. 90 7.4v 
84 1 J . 71 3.23 3.33 3. 8/.J. 3.44 3.70 
so 3 . 58 3 . 23 9 . 99 7.69 10 .34 14. 8 1 
76 6 .46 3 .70 
72 9 .68 
68 3.23 
64 
60 
56 
52 3 . 70 
Bui lding I 
Score Room 1 Room 2 Ro om 3 Ro om 4 Room 5 
10 0 37 .so 15.62 2SJ . v6 34.28 20 . 60 
96 34.37 21. 87 16. 14 19 . 99 14.70 
92 9 . 37 25. JO 19 .37 25.71 20 ,60 
88 12 .50 18 .75 16. 14 5 . 71 14.70 
84 3.22 5 .71 8 . 82 
80 6 . 25 12 .50 6.44 8.82 
76 3. 12 6.44 5.71 2 . 94 
72 3. 12 2.85 2. 94 
68 3.22 2. 94 
64 
6v 
56 2 . 94 
52 
Range 52 - 100 
Median 92 
Mean 9 1 .87 
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TABLE XL . DIS'rR I BUTI ON OF SC ORES ON A PERCENTAGE BAS IS 
FOR ALL E IGHTH GRADES ON THE I NI TIAL ~- • P . TEST 
Building H 
Score Room 1 Room 2 Room 3 Room 4 Room 5 Room 6 
h )J 7. 14 4. 00 3.45 
96 10 .71 6. 90 12. vo 6. 89 10 .71 
92 7. 14 10 .34 17.85 12 . 00 3 • L~5 10.71 
38 1v.71 10 .34 10 .71 20 . . ,jJ 17.24 7. 14 
34 17.85 24. 10 2 t .42 20 . Vv 17. 24 21 .42 
80 3 . 58 13.78 7. ·14 8 . 00 10 . 34 3 . 58 
76 2 1.48 13.78 14. 28 8 . oo 10 .34 2 1 .42 
72 10 .71 6.9v 7. 14 12. ~)0 17. 24 3.58 
63 3.44 10 .71 3.45 10 .71 
64 3.44 7. 14 4. 00 3.45 3 . 58 
60 1 J . 71 3.44 3.45 
56 3. 58 3.45 
52 3.44 3.58 
48 3. 58 
L~4 
40 
Building I 
Score Room 1 Room 2 Room 3 Room 4 Room 5 
h .l •J 6.44 3.23 
96 16. 11 3.u3 3. 23 2. 94 
92 22.56 15. 15 9 .67 26.46 26.46 
88 9 .67 3. 03 3.23 20 .58 1 t • 76 
34 12 .89 18 . 18 22 .56 26.46 8 . 82 
80 16 . 11 18. 18 16. 1 1 11.76 11 . 76 
76 9 . 09 6.44 2. 94 8 . 82 
72,. 6 .44 9 .09 12 . 39 8 .82 11. 76 
68 3 . 23 9 . v9 12 . 89 8 . 82 
64 3 . 03 6.44 2 . 94 
60 3 . 23 g . J9 2 . 94 
56 3 . 23 2. 94 
52 
48 
44 3. 03 
40 3.23 2 . 94 
Rang e 40 
-
1 i.)O 
Median 31+ 
Mean 8 1. ·J5 
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TABLE XLI. SC ORE I;fEDIANS AND MEANS FOR ALL GRADES All"D 
ALL PROCESSES 
A. P. Test s. P. Test M. P. Test 
Grade Median Mean Iihedlan t<iean h[edian Iv1ean 
IV 3v 77 . 52 60 56 . 0 1 
VI 92 39 . 83 92 89 .31 76 75. 15 
VIII 92 88 .42 92 9 1 . 87 34 81. v5 
TABLE XLII. NUl:illER AND PERCENTAGE OF PERFECT SCORES F'0R 
ALL GRADES AN D ALL PROCESSES 
A. P . Test s. P . Test , -Jvl. P , Test 
Grade No .Percentage No. Percentage No . Percentage 
IV 8 2.47 8 2 . 44 
VI 47 13.77 84 24.70 2 0 .58 
VIII 46 14 .21 87 25.93 7 2 . 12 
TABLE XLIII. CORRECTIVE LOAD FOR ALL GR....4..D;m AND ALL 
PROCESSES-!< 
·1 Grade 
IV 
VI 
VI I I 
A. P. Test 
No. Percentage 
32 1 
3 16 
297 
99 .40 
92 .68 
9 1. J4 
S. P . Test 
No. Percentage 
321 
287 
174 
9:3 .47 
84.42 
81.77 
1L P. Test 
No. Percentage 
99 .42 
98 .48 
w Corrective load based on s core standard of 100 for all 
grades and all processes and on time standard$ as follows : 
Gr. IV 
Gr . VI 
Gr. VIII 
A . P . Test S. P . Test M. P . Test 
13 minutes 12 minutes 
1() II 8 I! 12 minutes 
8 II 5 tt II 
99.49% ; in subtraction, 321 or 98.47%· In Grade VI the 
corrective load in addition wa s 316 or 92.6·3%; in subtraction, · 
287 or 84 .42~~ ; and in multiplica tion, 341 or 9:J .42%. The 
corrective load for the eighth g l"ade is read similarly. Thus 
it will be seen that with the exception of sixth and eighth 
grade subtra ction, the corrective load for all grades and 
processes ran very close to 1007&. There were just three pupils, 
eighth grade pupi1s, who achieved perfect scores in all three 
te s ts. 
In addition to reproducing Table I which showed the median 
scores and times of the initial testing for the ea rlier studies, 
Table XLIV shows the median scores and times of the initial 
testing for the present study. T.able XLV shows the mean scores 
and times for the same studies, including the present one. 
From this comparison it will be seen that in general all the 
classes tested ranked lower in multiplication than in either 
addition or subtraction. With the exception of Grade IV there 
was only slight difference between the addition and subtraction 
means, but a perceptible drop in multiplication means from the 
addition and subtraction levels. It will be seen also that in 
the majority of instances the mean scores for the present study 
were higher than the mean s cores for the previous studies. 
Table XLVI shows a comparison between the corrective load of 
~ the present study and the corrective load of four of the earlier 
studies, when determined by the score and time standards of the 
present study. Lack of the necessary data made it impossible to 
thus determine the corrective load for the other earlier studies 
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TABLE XLIV. THE MEDIAN SC ORES AND TIKES OF THE 
I NITIAL TESTING FOR THE EARLIER STUDIES AND FJR THE 
PHESENT STUDY 
ll==============r====T====~==~~===r====T=====F=====-~= I 
1
1 W. P .A Hanley Yar- Nelson Hough-Ridlon Ringer Present 
Grade Test brou~ ton Study 
1936 1938 1933 1933 1939 1939 1940 
sc. T Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. 
A.P. 68 23 80 2\J 
IV s. r . 48 22 60 15 
A. P . 88 1 1 84 1 1 8\) 1 1 84 10 S2 1 1 
VI S. P . 88 10 88 c 92 9 88 7 92 8 
Ivi. P. 84 33 76 1Ll 64 20 60 13 76 11+ 
A.P. 92 8 96 7 BB 9 92 8 
S. P . 92 7 96 1~ 92 6 92 5 M. P . 84 10 84 72 10 84 9 ~III 
TABLE XLV. THE :MEAN SC ORES AND THlES ()F THE INI TIAL 
TESTING FOR THE EA.RLIER STUDIES AND FOR THE l:'RESEHT S'rUDY 
W. P .A Hanley! Yar- Nelson Hough-! Ridlon Ring er! Present 
Jrade Test brougb ton · Study 
1936 1938 1938 1938 1939 1939 194J 
Sc. T Sc. T. Sc. T.Sc. T. Sc. T Sc. T. Sc. T. Sc. T. 
A. P . 65 23 78 22 
IV S .P. 46 22 56 17 
A.P. 89 9 ,88 13 36 12 79 13 83 10 9J 12 
VI S.P. 8 3 7 l) l.J. 1 1 85 9 87 1v 84 8 89 9 
M. P ' I 77 11 
1s2 33 75 16 56 2 1 58 14 75 15 
A.P.I 89 I 88 8 94 8 83 9 88 8 VIII S .P. 86 7 95 6 80 6 92 5 l\/I . p. I ' 80 10 81 12 73 10 8 1 Q l I .., 
76 
77 
==========~=====================--=====================~~========================~-~=======~ 
TABLE XLVI. A COMPARISON OF THE CORRECT IVE LOAD OF 
SOME OF THE EARLIER STUDIES WITH THAT OF THE PRESENT STUDY 
'iVHEN DETERMINED BY IDENTI CAL ST.A..TIJDARDS~~ 
Hanley Yar:.. Hough- Ridlon Present 
Grade Test brough ton Study 
1938 1938 1939 1939 
A.P. ,:Jq 65% 
.,., -· ' 99 .40% IV S . P . 
A.P. 93.28% 96. 807& o6 T '% 90 . 82% 92.68% ..., • u 0 
VI S.P. 93.60% 93.84% r 9 1. 20J~ 84.42% 
M.P . 97.60% 96.77% 100,00% . 99 .42% 
A.P. 80.00% 9 1. 94J; 
VIII S.P. 86. 95% 81 .77% 
M. P . 95.45% 98.48% 
{} The standards of the pre sent study. 
A careful study of this Table with Table XLV l"eveals some 
interesting f acts. It shows once more how little about the 
corrective load can be learned from a study of mean scores 
alone, and reveals again the truth of the statement that 
1 
"averages tend to cover up the tragedy of errors." A few 
specific examples will make this point clear. The mean scores 
for Grade VIII on the H. P . Test in Houghton's study and in the 
present study for that grade were identical; name ly, 3 1. How-
ever, t h e corrective load in the present study is 98.48% and 
only 95.45% in Houghton 's study. In Grade VIII on t he S. P . 
Te st in Houghton's study the mean score was 95 and in the pres-
ent study, 92. However, instead of finding the corrective load 
1 Guy M. Wilson, and Gertrude L. Hanley, "For Basic Drill in 
Arithmetic, What Norm or Average is Satisfa c t ory?" The Mathe-
matics Teacher, XXX II (April, 1939 ), p.175. 
higher i n the pre s ent study as one mi ght suppose, it is found 
to be much lower; na mely, 81.77%, in contras t to Houghton's 
86 os~ O / ~ ' Again, in Grade VI on the M. P. Test i n Ridlon's study 
the mean score was 58, while in the pre sent s tudy it was 75. 
But i n stead of finding as great a discrepancy in the corre ctive 
l oad, the difference is l ess than 1%; the corrective load in 
Ridlon's study being 1J J% , and in the pr esent study, ) 9 .42%. 
CHAPTER III 
ERRORS ON THE INITIAL TESTS 
Errors in Addi tion 
Errors in Subtraction 
Errors in Multiplication 
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CHAPTER III 
ERRORS ON THE INITIAL TESTS 
Each pupil's errors were analyzed f or each test. A record 
was k ept of just which examples each child missed, with the 
reason for the failure analyzed as closely as possible. A 
sample sheet is shown in Exhibit E. A similar sheet was made 
f or e a ch child. 
Errors in Addition 
Anyone who has attempted to analyze addition errors knows 
that it is very nearly impossible, through inspection alone, to 
truly diagnose the causes for such ' errors. How ever, when 
similar errors persist and when crutch mark s a re used, it is 
often possible to conclude with reasonable accur a cy what the 
pupil has done. 
Table XLVII s hows the distribution by grades of the more 
co·nmon types of error found on the A. P. Test. It is read as 
fol l ows: 11 9 errors on the primary f a cts were made by fourth 
grade pup ils; while only 37 such errors were made in the sixth 
grades a nd 31 in the eighth grades. The decade facts to ok a 
bi g toll, probably indicating that decade facts are not as well 
taught in the beginning as are the primary f a cts. 1238 errors 
on decade facts were made in Grade IV, 676 in Grade VI, and 503 
in Grade VIII. Zeros or gaps caused errors in 32 cas es in 
Grade IV, 9 c ases in Grade VI , and 5 cases in Grade VIII. The 
EXHIBIT E. DIAGNOSIS OF ERRORS A SALiPLE SHEET 
Child's name- Eugene School ________ __ Gr.VI Teacher ___________ ~1 
Type of error 
Primary facts 
Dec ade f a cts 
Zeros or gap s 
Carried whe n no need 
Carried too few 
Carried t o o many 
Failed to c a rry 
Decimal po int 
Omitted whole example 
Omitted part example 
J u mped a decade 
Sk i pped a decade 
Subtra ction f a cts 
l\i inuen d from subtrahend 
Zeros or gaps 
Forgot had borrowed 
Borrowed when no need 
Used wrong process 
Omitted d ecimal point 
Omitted Wh ole example 
Omitte d p art exa mple 
Borrowed too many 
Multi pl ic a tion facts 
A. P . Test 
S. P. Test 
M. P. Test 
Examples missed 
0 V W X 
m r 
y 
a q 
w 
f 
b 
Addition f a cts 1 
Carrying difficulties n 
Zeros or g a p s e 
Fa ulty arrangement partial product 
Mi srea d own fi gures 
Failed to u s e a part of multi p lier 
Decimal point t 
Omitted whole example 
Wrong process 
\ 
3 1 
C3 2 
-- ·-
- -- -
TABLE XLVII. DISTRIBUTI ON OF CHIEF ERR,JRS MADE BY ALL 
GR~ES ACCORDING TO THE TYPE OF ERROR ON THE I NITIAL 
A. P . TEST 
Type of error Grade IV Grade VI Grade VIII 
Primary facts 11 9 37 31 
Decade facts 1238 676 503 
Zeros or gap s 32 9 5 
Carried when no need 10 28 7 
Carried too few 75 67 132 
Carried too many 39 59 131 
Failed to carry 13 58 63 
Omitted deci mal point 222 10 14 
Omitted who l e example 20 5 25 
Omitted part example 22 1 1 7 
M.iscellaneous 
Jumped a deca.de 12 18 17 
Skipped a decade 17 4 1 
Added 1 to answer 1 
Transposed answer 3 
Number of .pupils 
taking the test 323 341 323 
========c~=====================================-=-~=-==--=-=-===========F=-===== 
remainder of the Table is read s i mil e,r ly. It will be seen 
that carrying errors were more prevalent in Grade VIII than in 
either Grade IV or Grade VI. Decimal point errors were very 
common in Grade IV, but were pra ctically negli§ ible in the 
other grades. 
An illustration of ''jum.r;ed a decade"is as fo.llows: 
60 
78 
84 
55 
_§2._ 
1+62 
6Q 
78 
84 
55 
~ 
262 
78 
64 
97 
9 
_1§_ 
236 
instead of 
"sk:tr:ped a decade" 
instead of 
"transposed answer" 
instead of 
60 
78 
84 
55 
~ 
362 
60 
78 
84 
55 
....£2_ 
362 
73 
64 
q7 
0 
· --' 
* Table XLVIII shows the distribution of errors on the A. P. 
Test according to the specific examples in the test. It is 
read as follows: On example § 64 fourth grade pupils, 22 sixth 
grade pupils, and 17 eighth grade pupils failed. The remainder 
of the Table is read similarly. It wi.ll be seen that in all 
grades example ~had by far the greatest number of errors, with 
example y r anking second. The least number of errors occurred 
Copies of the tests used appear in the Appendix. 
=====c-= ====tt===-=---============"=========-===--==-=-==---=-=-=-c=--=-='-'=-~-0- -=#====-::.:--= 
TABLE XLVIII . THE NUMBER OF PUP ILS IN ALL GRADES WHO 
MISSED EACH EXAN~LE OF THE A. P . TEST 
Test example 
a 
b 
c 
d 
e 
f 
g 
h 
i 
j 
k 
1 
m 
n 
0 
p 
q 
r 
s 
t 
u 
v 
w 
X 
y 
Number of pupils 
taking the test 
Grade 
64 
24 
27 
17 
2 1 
12 
14 
23 
23 
1 1 
16 
38 
41 
59 
74 
123 
108 
97 
85 
102 
143 
188 
134 
232 
147 
323 
Number of pupils 
IV Grad e VI Grade VIII 
22 17 
17 19 
14 30 
14 13 
4 4 
5 9 
6 11 
20 17 
6 3 
q 8 
-19 13 
1 1 19 
20 21 
28 L~4 
37 42 
51 55 
52 59 
43 49 
49 47 
50 43 
67 72 
97 94 
52 67 
145 130 
63 58 
341 323 
in Grade IV on examp le .J.; in G-rade VI on example ~; and in 
Grade VIII on example 1· 
Errors in Subtraction 
Subtraction examples lend themselves to diagnosis far more 
readily than do addition examples. Table XLIX shows the 
distribution of errors made by all grades according to the type 
of error on the S. P . Test. It is read as follows: A lack of 
knowledge of the subtraction facts caused errors in 398 cases 
in Grade IV, in 176 cases in Gra de VI, and in 172 cases in 
Gra d e VIII. In Grade IV there were 153 attempts to take the 
minuend from the subtrahend. There were 5J such attempts in 
Grade VI and 31 in Grade VIII. The remaind er of the Table is 
read in a similar manner. It will be seen that the majority 
of errors in Grade IV were caused by zer os or ga p s. The second 
. 
larg est caus e for errcr in Grade IV wa s borrowing and then 
proceeding a s if there had been no borrowing. This was the 
largest ca use of errors in both Grade VI and Grade VIII. In 
~rade IV there were 13 children who showed a complete lack of 
I. 
knowledge of the borrowing process, causing 264 examy les to be 
missed for this reason. 
An illustration of "took minuend from subtrahend" is as 
follows: 329 
.....21 
332 
9 261 
_1_7_QQ_ 
55B1 
instead of 
1
' forgot had borrowedn 
9261 
4780 
4481 
as 
~ 
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TABLE XLIX. DISTRIBUTION OF CHIEF ERRORS LiADE BY ALL 
GRADES ACCORDING TO THE TYPE OF ERROR ON 'rHE I NITIAL 
.B. P. TEST. 
"-' 
Type of error Grade IV Grade VI Grade VIII 
Subtraction facts 398 176 172 
Took minuend from 
subtrahend 153 50 31 
Zeros or gaps 1492 176 48 
Forgot had borr owed 79 1 324 139 
Borrowed when no need 92 67 9 1 
Used wrong process 135 22 23 
Omitted deci mal point 27 21 6 
Omitted whole e xample 33 7 4 
Om l t t ed part example 14 7 
l'Jli s ce llane ous 
Borrowed t oo Tll an~r 9 1 4 
Added the bor~ow , 1 
Complete i gnor an ce of 
the borrowing pr ocess 264 
Number of pupi ls 
taking the test 326 340 335 
""-' 
II 
II 
II 
"borrowed too many" 
instead of 
149 1 
~ 
648 
Table L shows the distribution of errors made by all grades 
according to the s p ecific examp les on the S. ? . Test. It is 
read thus: On example ~ 83 fourth grade children , 37 sixth 
grad e children, and 14 eighth graders made errors. On example 
~ errors were made by 62 fourth grade children, 28 sixth grade 
children, and 24 ei ghth grade children. The remainder of the 
Table is read in a similar manner. It will be seen that a grea 
:;any more errors were made on each example by Grade IV than by 
Grade VI or Grade VIII. In Grade IV the most errors were on 
example ~' while both Grade VI and Grade VIII m~de the most 
errors on example y_. The fewest errors made by Gra de IV on any 
example were rnade on example .£, while the fe we s t errors made 
Grade VI and Grade I.TIII were made on examples h and e respec-
tively. 
Grad e s VI and VIII had fewer errors in subtraction than in 
either of the other two processes. 
Errors in Hulti plication 
Table LI shows the distribution of errors according to the 
type of error on the M. P . Test. It is read as follows: In 
Grade VI 522 errors were caused by a lack of knowledge of 
multiplication facts. In Grade VIII 525 errors had the same 
cause. A lack of knowledge of addition facts caused 22 1 errors 
in 
o7 
Ja 
-- . · -·· 
-· 
TABLE .,. THE NU1v1BER OF PUPI LS I N ALL GR~DES WHO MISSED L. 
EACH EXAi'iLPLE OF THE S. }'. TEST 
Number of pupils 
Test example Grade IV Gr ade VI Grade VIII 
a 83 37 14 
b 62 28 24 
c 6 1 26 29 
d 173 45 45 
e 98 20 6 
f 158 50 40 
g 114 31 7 
h 1 17 19 25 
i 203 34 30 
j 152 40 29 
k 135 22 15 
1 136 35 27 
m 106 26 32 
n 166 25 24 
0 174 51 41 
p tvv 30 20 
q 141 29 13 
r 148 39 38 
s 232 67 38 
t 144 28 2 1 
u 172 28 13 
v 14 t 20 12 
w 160 43 20 
X 179 34 33 
y 205 72 72 
Number of pupils 
tak ing the test 326 340 335 
' 
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TABLE LI. DI STRIBUTION OF CHIEF ERRORS IJIAD C BY ALL 
GRADES ACCORDING TO THE TYPE OF ERROR ON THE I NI TI AL 
M. P . TEST. 
I 
Type of error Grade VI Grade VIII 
Multiplica tion ~acts 522 525 
Addition facts 221 124 
Carrying difficulties 198 18 1 
Zeros or gaps 222 232 
Faulty arr angement of the 
par'ti a l pr oduct 161 11 8 
Misread own figures 16 24 
Failed to use a part of 
multi plier 145 57 
De c imal poi nt 531 203 
Miscellane ous 
Omitted whole example 13 5 
Used wrong process 7 
Multiplier not a lways 
multi plier 4 5 
Number of pupils 
t ak i ng the te s t 343 330 
......_... 
.1.1 
=====11================ -==--=--
Table is read similarly. It will be seen tha t in bo t h grades 
addition f a ct i gnora nce and c a rrying difficulties c a u sed a 
larg e percentage of the multiplication errors. Wrong placement 
of the p artial p roduct due to i g n or ance of correct p lacement, 
and mistakes due to untidy p lacement also c a used ma ny errors. 
The decimal point proved to be a source of much trouble. In 
Grade VI 53 1 errors, and in Gra d e VIII, 2 93 errors were caused 
by this alone. 
Table LII shows the di s t ribution o f errors on the M. P . Test 
according to the s p ecific examp les in the te s t. It is read as 
follows: On e xample .§: 20 errors were made by s ixth grade pu p il 
and 30 by eighth g r ade pupils. On example ]2 20 errors were 
made by sixth g r a de pup ils a nd 16 by eighth g rad e pu p i ls . The 
remainder of the Ta ble i s read similarly. It will be seen that 
in Grade VI e xample..!: caused the greatest number of errors. 
This was due l a r g ely to the decimal point a p p e .s.ring in an 
unu~ual p l a ce, as ;~ 6 80 . when there were no cents i nd ic, ted. The 
second great est number of errors made by sixth grade pu pi ls 
was mad e on examp le g. Grade VIII made its l a rgest number of 
errors on exampl e ~' with e xamples .?:;;_and..!: ranlcing nex t in 
order of d ifficulty. 
9 l 
- -- · - - - - - --
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TABLE LII. THE NUMBER OF PUPI LS IN ALL GRADES WHO 
IiHSSED EACH EXJ\..Ioii7LE OF THE M. P . TEST 
Number of pupils 
Test example Grade VI Grade VIII 
a 2\,) 30 
b 20 16 
c 16 12 
d 24 21 
e 175 204 
f 35 25 
g, 205 56 
h 65 34 
1 51 31.J 
j 42 32 
k 51 52 
l 42 33 
rn 44 43 
n 115 97 
0 84 75 
p 36 4v 
q 9 1 84 
r 106 60 
s a9 60 
t 290 140 
u 74 43 
v 70 50 
w 119 78 
X 1·38 150 
y 7'J 52 
Number of pupils 
tak ing the t est 343 330 
I 
II 
CHAPTER IV 
CORRECTIVE PROCEDURES 
Purposes of Corrective Work 
Corrective Work by the Classro om Teachers 
Corrective Work by the Writer 
In the Eighth Grade 
In the Fourth Grade 
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CHAPTER IV 
CORRECTIVE PROCEDURES 
Purposes of Corrective Work 
"The use of standard tests of measurement is an advantage, 
but it is not enough to measure the ability of the class or the 
individual without going further and definitely locating the 
1 
deficiencies." Osburn says, "The fundamental thesis of 
corrective arithmetic is the idea that the function of the 
teacher is to help the child to learn things of value in arith-
2 
metic which he is capable of learning but has not learned." 
The tests used in this study are of the inventory diagnostic 
type; they are 11 teaching" tests. Inorder to help the tea chers 
to discover in what particulars the children were weak, and to 
enable them to plan for corrective procedures, the tests were 
redistributed to the teachers for use with the pupils. Each 
set of corrected tests wa s left for a minimum of one week with 
the teachers of the experimental group. The letters appearing 
i n Exhibits F and G are copies of the letters sent to the 
t eachers with the corrected tests. 
Newcomb points out the i mportance of tea chers knowing just 
which combinations or processes are dif f i cu l t for ea ch pupil. 
He says, "Without knowledge of this kind much time is wasted, 
1 ArthurS. Gist, "Errors in the Fundamentals of Arithmetic,' 
School and Society, VI (August 1 1, 19 17), p. 175. 
2 worth J. Osburn, Corrective Arithmetic , Vol.I, p. lOv. 
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EXHIBIT F. 
Dear Miss 
A COPY OF THE SECOND LETTER SENT TO THE 
TEACHERS OF THE EXPERIMENTAL GROUP 
I am herewith returning the addition 
tests, corrected, t hat the children may see where th~y made thei 
mistakes. I suggest for the beginning of the remedial work that 
a list of the typical errors be placed on the board, using the 
suggestions of the pupils supplemented by those of the teacher. 
For instance, such a list would inclur'!.e such errors as ignorance 
of combination, counting, confusion due to zeros or gaps, carry-
ing errors, such as forgetting to carry, forgetting what the 
'"carry" was, adding it twice, etc. etc. 
I suggest that each child make and 
keep a list of his own particular errors. Later he may keep a 
rec ord of his improvement. 
Please have the teste again collect ed, 
arranged in alphabetical order, and again sent to your princi-
pal's office. 
100% accuracy in the fundamentals is 
now considered an attainable goal. I submit the following 
suggestions for regular, daily, remedial work as aids in reach-
ing that goal : 
1. Plan to spend at least to minutes a day on remedial wor. 
2. Try to point out the specific difficulty to each pupil 
and to show him a definite method of overcoming it. 
3· Group the pupils a ccording to similarity of errors and 
work in small groups as mu ch as possible. 
4. Use the 100% pupils as pupil leaders. 
5. Have· each pupil make flash cards of his unknown facts 
and encourage him to use them at odd moments throughout 
the day until they become automatic. 
6. Organize the material to be learned. Don't try to do 
everything every day. 
7. Teach the pupils to always go back and check their work 
8. Give five written examples three times a week. Have the 
include zeros, gaps, carrying, decimal point and 
dollar sign, and one with no carrying. 
Give a variety of combinations. These should be care-
fully prepared to fit the needs of the pupils at the 
particular time. 
Individual graphs kept by the children of the results o 
these tests are often a real incentive to better work. 
These are suggestions only and are by no means inclusive. Each 
teacher will want to add others as fits her particular class. 
Thera will be retests given the first 
of March. You will want to do some r emedial work in each of 
the thre e processes before that time . 
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EXHIBIT G. 
Dear Miss 
A COPY OF THE THIRD LETTER SENT TO T~E 
TEACHERS OF THE EXPERIMENTAL GROUP 
I am herewith returning the correcte 
subtraction and multipltcation tests. I expect that you are 
still working on the correction of the addition errors and that 
you are not yet ready to begin on subtraction or multiplication. 
However, since it will be impossibl e for me to know just when 
you are ready for them, and s ince I must return every teacher's 
at the same time, I am returning them now. 
I suggest that you both let the pupi s 
see them, and that you exami ne them yourself, and then file away 
the individual lists of errors for use when you are ready for 
them. Subtraction and multiplication examples lend themselves 
to diagnosis far better than do addition examples. 
Follow the same procedures as you 
did with the addition tests. Mal{e a list of typical errors on t e 
board, such as borrowed when no need, forgot to borrow, took 
minuend from subtrahend, zero difficulties, etc. Help each 
pupil to list his own particular errors. 
Tne following are 1 i sted by Lazar in 
her book, f1agnostic and Remedial Work in Ari t hmetic Fundamen-
tals as suggested remedial methods in subtraction: . 
1. Emphasize the importance of "paying back" or "carryin 11 
when "borrowing" is necessary. Give special atten-
tion to pupils who "carry" when it is unnecessary. 
2. Give more examples with zero combinations. Stress 
the meaning of zero as "not any." 
3· Advise the pupils to use the method which they know 
best. The r e is no best method. Avoid changing 1rrethod . 
Avoid oral class recitations of subtraction examples 
in a group where s everal methods are used. 
4. Teach checking. 
Keep to the original plan of spend-
ing ten minutes a day on remedial work in the fundamentals as 
nearly as possible. It wi l.l also be well to continue giving 
five examples three times a week, with the pupils keeping indivi · -
ual graphs of the results. These examples should include zeros 
in the minuend and subtrahend, double and triple borrowing , 
examples with no borrowing, and occasional examples in money. 
For the multiplication work list 
such errors on the board as lack of knowledge of multiplication 
facts, zero difficulties, faulty placement of partial product, 
wrong carrying in the addition, incorrect placement of decimal 
point, etc. continued on next page 
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EXHIBIT G. (Continued) A COPY OF THE THIRD LETTER SENT 
include: 
TO THE TEA CHERS OF THE EXPERillffiNTAL GROUP 
Remedial methods suggested by Lazar 
1. Stress the importance of accuracy in multiplying, 
carrying, and adding partial products. Show how one 
little mistake will mal{e the whole example wrong. 
2. Emphasize careful placement of the partial product 
as an aid to accuracy. 
3· Give suff icient drill in examples involving zero 
difficulties. 
4. Discnver which are generally weak combinations. Post 
them. Give special attention to the zero combination • 
Give plenty of practice in examples 
with single zero and double zero in the multlplier and multipli-
cand, and with one, two, and three place multipliers, with and 
without carrying, also examples in money. 
Both sets of tests will be collected 
by me on Friday, Nov. 3rd. Please have them rearranged in 
alphabetical order and sent to your principal's office by 
Friday morning. Thank you! 
The retests are to be given t he first 
week of March. 
II 
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many combinations receive no drill whatever, and others are 
1 
drilled upon excessively." 
Corrective Work by the Classroom Teachers 
From informal reports received from time to time, as well as 
*2 
f r om results of a questionnaire sent out to each teacher in 
the experimental group, the writer was able to make some 
inferences as to the amount and type of the corrective work 
being done. The majority of the teachers worked conscientiouslJ 
at the task. At least two, after half-hearted attempts, gave 
up altogether on the plea that they could not afford the time 
from the regular arithmetic work of the grade. In contrast to 
the se there were at least four who did except ionally fine work 
and who expressed themselves as being surprised at what they 
were able to accomplish thereby. 
The ques tionnaire was checked by seventeen teachers as 
follows, the number below the words indicating the number of 
teachc: rs who che cked that particular word. 
1. Self-diagnosis of their own faulty habits by pupils working 
aloud at the blackboard. Remedial. questioning by the teach-
er to correct faults indicated in such self-analysis. 
Very much 
6 
Considerable 
6 
Some 
3 
Very little 
J 
None 
1 
1 RalphS . Newcomb, Modern Methods of Teaching Arithmetip,p.7c. 
{~ A copy of the questionnaire appears in the Appendix. It 
was adapted from one used by Smith in his study; 
2 Arthur J. Smith, "The Value of a Diagnostic and Remedial 
Program in Arithmetic." Unpublished Master's thesis of the 
University of Chicago, 1936. 
97 
2. Discussion with each pupil of the most common errors that he 
made in each process. 
Very much 
9 
Considerable 
5 
Some 
1 
Very little 
2 
None 
0 
3. Cooperative class work at the blackboard. One child works 
while others observe and check, or all pupils work and 
exchange observations and checking. The teacher present as 
guide. 
Very much Considerable Some very little None 
8 7 2 0 0 
4. Teaching of, and insistence upon, checking, as an aid to 
accuracy. 
Very much Considerable Some Very little None 
13 3 1 0 0 
5. Special daily drill exercises to eliminate errors and estab-
lish correct facts or processes. 
Very much 
14 
Considerable 
1 
Some 
2 
Very little 
0 
None 
0 
6. Careful and detailed explanation of difficult processes in an 
effort to have children rationalize the techniques as far as 
possible. 
Very much 
14 
Considerable 
3 
Some 
0 
Very little 
0 
None 
0 
7. The use of individual graphs tha t the pupil may see his 
progress and strive to beat his own record. 
Very much 
0 
Considerable 
1 
Some 
1 
Very little 
2 
None 
13 
8. Correction of common difficulties through general class 
instruction followed by exercises to establish correct fact 
or concept. 
Very much 
9 
Considerable 
7 
Some 
1 
Very little 
0 
9. Games or devices to stimula te interest. 
Very much 
3 
Considerable 
4 
Some 
8 
Very little 
0 
None 
0 
None 
2 
10. Incentive provided for correction of difficulties through a 
progress chart. _ 
Very much 
1 
Considerable 
1 
Some 
1 
Very littl e 
i) 
None 
14 
11. Pupil's name and difficulties catalogued in a teacher's clas~ 
record of individual difficulties for the teacher's refer-
ence and study. 
Very much 
6 
Considerable 
1 
Some 
6 
Very little 
0 
None 
4 
12. A record of errors made kept by each child for individual 
study. 
Very much 
0 
Considerable 
5 
Some 
4 
Very little 
2 
None 
6 
13. Pupils having difficulty come early in the morning or devote 
some other "private" time to the correction of difficulties. 
Very much 
9 
Considerable 
4 
Some 
2 
Very little 
0 
None 
1 
14. Note pupils' answers in regular work or in tests and make 
inferences as to why such results were secured. 
Very much 
9 
Considerable 
4 
Some 
3 
Very little 
1 
None 
0 
15. Have the pupils work orally and "thinl{ aloud" thus giving 
significant facts about the pupils' methods of work. 
Very much 
8 
Considerable 
5 
Some 
2 
Very little 
1 
None 
1 
16. Have the pupil tell how he thought out a certain proe; ess, 
after the ans'Ner has been obtained. 
Very much 
5 
Considerable 
3 
Some 
7 
Very little 
2 
None 
J 
It will be seen that the items that were checked "very much" 
the greatest number of times were numbers 5 and 6, indicating 
that nearly every teacher was working daily at the task. The 
item which was checked "none" the greatest number of times was 
number 10, indicat ing that very few teachers were using progress 
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charts. 
The lack of validity of such a five-point questionnaire is 
recognized by the writer. What to one teacher might seem "very 
ruuch" to another might seem "cons idera.ble". However, it is at 
least indicative of the work that was done. 
Corrective Work by the Writer 
The writer worked remedially with one eighth grade and one 
fourth grade group. Each was met three times a week for fif t ee1 
minutes. In each case an attempt was made to diagnose each 
child's errors on each test, lists of such errors being kept 
by both the child concerned and by the writer. Where the 
initial test was insufficient to reveal the exact cause of the 
error, as was often the case in addi t ion, t he pupil was heard 
in working orally until the error was located . Pupils who 
seemed accurate but slow were also heard orally; s ince "it is 
as important for the teacher to discover how the pupil performs 
1 
as to discover what his results are." 
Educators agree that it is motivated drill that brings the 
best results. Newcomb says, '' One of the fundam ental things is 
to secure the cooperation of the pupil in overcoming the diffi-
2 
culty. That wins half the battle." Reed writes,"Motivated prac 
tic e produces larger gains in arithmetic than unmotivated prac 
3 
tice . " 
1 Harry Grove Wheat, The Psychology and Teaching of Arithme-
tic, p. 522. 
2 RalphS. Newcomb, op. cit., p. 128. 
3 Homer B. Re ed, Psychology of Elementary School SubJects,p. 52 . 
II 
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Myers, in writing along this same line to teachers, says, "Your 
success with backward pupils will depend upon the extent to 
which you can inspire them to want to discover their own trouble~ 
1 
and overcome them." 
In Grade VIII the writer found that the desire to gain tuu% 
accuracy was sufficient incentive for the group to work. 
InQividual graphs were kept of the results of the daily work, 
and great interest was manifested in them, bearing out the 
thought that "awareness of success and progress in arithmetic 
2 
drill is an extremely effective device in itself." Few, if 
any, of the pupils had previously learned the decade facts in 
addition. Individual flash cards were made and used by the 
pupils in pairs. Chart s of the f acts, as found in My Addit ion 
3 
Drill Book were also made and used. Aft er a pupil gained five 
perfe ct scores in succession he was excused from further drill 
in that process. All par took of the occasional check-up tests, 
however. At the close of seventeen fifteen-minute drill periods 
on addition, twenty-five of the thirty pupils seemed to require 
no further drill. Five, however, still needed more time. These 
were "counters". ·All were striving to overcome the habit and 
were making definite progress, but had not yet reached the goal. 
1 Garry Cleveland Myers, "Correct ive Work in Arithmetic," 
Grade Teacher, LI (February, 1934), p. 36. 
2 Harry A. Greene, "A Critique of Remed.ial and Drill Material 
in Arithmetic," Journal of Educational Research, XXI (April, 
1930) ' p. 270 • 
3 Guy M. Wilson, My Addition Drill Book. 
In view of the fa ct that it was necesBary to spen<i some time on 
subtrct ction and mul t:ipl i cation before the retests, it was 
necessary to leave the specific wol:'k in addition at this point. 
Evidently the work in addition had some carry-over into sub-
traction, for in subtraction every one of the thirty pupils 
succeeded in achieving 100 in the daily drill work every day, so 
that only a two weeks period was needed in that process. 
Several found causes for stumbling in multiplication. Zeros 
and faulty placement of the partial product caused a great deal 
of difficulty. The pupils worked enthusiastically at their 
particular errors. At the close of' twelve fifte en-minute drill 
periods twenty-seven of the thirty pupils seemed to have brought 
themse lves up to the standa:rd. The arithmetic teacher of this 
group said that the improvement in the ordinary arithmetic work 
of the group due to this drill on the fundamentals was very 
noticeable. 
In Grade IV it was neces sary to pr ovide some outside source 
of motiva tion. The desire to reach the 10v% goal meant almost 
nothing to the children in the beginning. Practical;Ly ·aJ.l of 
the children were "counte.r s"; none had learned tha decade facts; 
only a few had felt any need for accuracy, and none, for sp~ed. 
Practically every error on the initial test was caused ei ther by 
inaccuracy due to counting or by guessing at a decade combinatio • 
In addi tion to much flash card drill in pairs and in teams 
the following devices were among those ~b l ah were found to be 
very effective: 
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Box Race 
16 13 
12 27 
10 14 
9 31 
33 26 
Pas s out s uch a form to each child. Tell what process is to 
be used. Say, 11Ready - 7 go! 11 The 7 is placed above the fi rst 
vertical column of squares and added (or subtracted) to e ach of 
the numbers in the column in turn, placing the answer on l y in 
' the square. As e ach child finishes he stands. A record is kept 
of the order in which the rows complete the column. Papers are 
exchanged and correct e d. The first row up with no errors 
receives a point. A new number is given and the game proce eds 
as befor e. 
Number Contest 
Three children go to the board, the rest work at their seats. 
An example is dictated. The first to have the correct anS'?··er 
receives a point for his row. 
2 
Ninepins 
A chi ld is cho s en to be "It " . Nine children are select ed 
from the class to -face h i m. The teacher gives combinations 
1 Elda L . Merton, e t al, The Problem of the Elementary School 
PrinciQal in the Light of the Testing Mov ement, pp , 395-429 . 
2 Guy JVI . Wilson, The Mot ivation ofArithmetic, p. 44. 
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rapidly, as 17+-9; 26+5. If the child who is "It" answers before 
the first child in line, he has knocked down a ninepin, and this 
child takes his seat. If any child in the .line answers first he 
remains in line until all have had their turn. Each ninepin 
knocked down counts 2. The score is kept by a pupil at the boar . 
Rows as Teams 
The firs t child in each row goes to the board for the same 
example. The one finding the correct answer first scores 3 
points, others who get it right 2 points, and those who make a 
mistake but whose work is corrected by a member of his team 
before time is called s core 1 point. The second child in each r w 
goe s t o t he board c;.nd the game proceeds as before. 
The fourth grade pupils were much slower to understand the 
idea of 100% accuracy. Klapper's statement that both speed and 
accuracy are qualities which respond readily to systematic and 
regular drill and show steady increase when appropriate exercise! 
1 
are devised proved itself true in this particular fourth grade. 
A great change was manifested in the children's attitudes, and 
improvement began slowly to result in their work. The state-
2 
mente that "time is needed to replace faulty habits" and that 
"errors are remarkably persistent and can be eliminated only by 
3 
great effort on everyone's part" are particularly true of the 
1 Paul F~apper, The Teaching of Arithmetic, p . 92. 
2 Anna A. Kelley, "Teaching Remedial Ari thmetic ", American 
School Board Journal, XCI (August, 1935), p. 47. 
3 Luella Cole, Psychology of the Elementary School Subjects, 
p . 211. 
~--~--~~---- ~----------~~~------- ~~----------- ------------------
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the fourth grade. 
An effort was made to teach the decade facts, since the 
children obv:i ously did not know them, and since "learning the 
primary facts does not guarantee a knowledge of the decade 
1 
facts." The grouping scheme us ed by Wilson in My Addition 
2 
Drill Book was used. Each child made a notebook of the facts. 
Believing that "unless a pup il has acquired the habit of 
3 
checking his resu lts, he is not master of the situation" , an 
ef fort was made to teach che cking. 
La t er on individual graphs were made and kept t o show p roe;res , 
and the children became keen to beat their own r ecords. 
Four months were spent on addition with the s e fourth grade 
children- a total of thirty - nine fifteen-minut e per iods. Even 
then the group a s a whole was by no means brought up to the 
standard. However, some individuals were, and the group as a 
whole showed definite progress. All wer e conscious of the g oal; 
all knew how t o work in ord er to achieve i t . "Counting " was in 
obvious disfavor wi t h the entire group - they realized how i t 
slowed them up in contests. 
One mont h , only thirteen fif t een - minute periods, was left for 
s ubtrac t i on. As in the case of the eighth grade there seemed t o 
b e a carry-over from the addition to the subtraction dr ill . The 
1 Lois C. Mossman, Principles of Teaching and Learning in the 
El ementary School , p . 245 . 
2 Guy M. Wi lson, op. c i t. 
3 Joseph C. Brown, and L. D. Cof fman, How t o Teach Arithmeti c 
p . 57 . 
1J 5 
original test scores :for subtraction in this fourth grade were 
very much lower than the original addition scores in the grade. 
Many children were hazy as to method . Once that was understood 
there seemed to be little difficulty. I n nearly every case 
there was a constant improvement in scores. The percentage of 
perfect scores in the daily drill exampl es ranged fro m 70 to 907 
of the class. Subtraction graphs were made by each child. Eacl 
strove to rea ch and maintain the 1·JO% .level on his graph. ~!laln· 
taining this level was a point of great pride with each one. 
There seemed to be three factors that contributed to improvec 
scores in each instance ; - first, a knowledge of the facts ; 
second , a clear understanding of method; and third, pupil 
interest. 
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CHAPTER V 
THE FINAL TESTING 
Testing Procedure 
The final tests were given during the first week of March. 
These were the same Wilson Tests that were given in October. 
They were administered by the classroom or arithmetic teachers, 
in exactly the s ame manner as were the initial tests in October. 
A copy of the letter appearing in Exhibit H was sent to each 
teacher with the tests. 
As was the case in October, all of the tests were scored by 
the writer. 
Test Results 
Table LIII shows the distribution according to time and score 
for all fourth grades on the final A. P. Test. From this it 
will be seen that of the 319 children taking the test, 60 or 
18.78% achieved perfect scores. Of these only 23 were able to 
achieve a perfect score within the time standard of 13 minutes. 
The corrective load was, therefore, 92.80% of the group. 
Within the time standard were 124 or 38.81%, although their 
scores went as low as 56. The range of scores was from 44 to 
100, the median being 92 and the mean 88.61. The time ranged 
from 6 to 42 minutes, the median being 15 and the mean 15.9 
minutes. 
Tables LIV and LV show similar tabled results for the 
1u8 
EXHIBIT H. COPY OF LETTER SENT TO TEACHEHS WITH THE 
FINAL TESTS 
I t 1 s now time for the ari thmet.i c retests. They are 
to be given as follows: 
Addi t ion 
Subtraction 
Multiplication -
Monday, March 4th 
Tuesday, March 5th 
Wednesday, March 6th 
Th e procedure is the same as for the original tests 
ln October. Alway s stress the particular prpcess to be u sed . 
There is no time limit; but please record on the accompanyi ng 
paper the e xact time ta1ren by each pupil for each test exactly 
as you did before. 
We hope there will be a great many perfect scores 
this time, and an improvement in every instance. 
After the tests are collected please arrange the 
papers in alphabetical order and send them to your principal's 
office. You do not need to correct them. 
The addi tion tests will be called for on Monday 
afternoon and the subtraction and multiplication tests on 
Thursday morning. Be sure to include the paper on which you 
have recorded the times with the last tests. 
Thank you very much for your cooperation. I t has 
been greatly appreciated. 
' 
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e TABLE LIII. DISTRIBUTION ACCORDING TO TIME ~t,..WD SCORE OF ALL FOURTH GRADES ON THE FINAL A. P. TEST 
Score Time in minutes 
21 26 31 
to to to 
6 7_ 8 21011121214151617_181~20 25 20 42 f Percentages 
1vo 3 1 1 3 5 37 2 4 4 3 6 2 5 6 1 4 60 18 .78 
96 3 2 7 3 35 1 6 1 2 4 3 5 4 1 2 52 16.28 
. 92 2 2 8 4 47 6 3 4 3 4 1 3 9 3 1 64 20.U3 
88 1 1 2 2 1 45 3 2 1 6 1 1 4 2 2 3 41 12.83 
84 1 2 1 2 1 43 2 1 1 1 3 5 1 2 3 2 35 1(} .96 
80 1 24 2 1 3 1 1 1 1 17 5.32 
76 2 1 22 1 2 1 3 3 2 1 20 6.26 
72 2 1 1 2 3 2 1 1 3.44 
68 1 1 2 1 1 6 1.88 
64 1 1 1 1 4 1.25 
60 1 1 1 1 4 1. 25 
56 1 1 1 3 . 94 
52 1 1 . 3 1 
e 48 44 1 1 . 3 1 
f 1 5 24 22 21 17 24 19 17 
1 1 10 16 35)l 19 18 12 33 1~ 319 99.84 L 
I 1 
124 1] 5 
38 .8 .1% 61. 19% 
Score Time 
L~4 
-
100 Range 6 - ~ 4 2 
92 Median 15 
88.61 Mean 15.9 
l Number up to ac cur &cy and time standards 
- 23 or 7.20% 
Number not up to above standards 
- 296 or 92.8u% 
Score s tandard - 100 
Ti me standard 
- 13 minutes 
e 
' 
1 1 ' I 
~·  TABLE LIV. DISTRIBUTION ACCORDING TO THiE AliJD SCOHE OF THE FOURTH GRADE EXPERIMENTAL GROUP ON THE FINAL A. P. TEST 
• II Score Time in minutes 
, I 
21 26 3 1 
t o to to 
6 7 8 91 0 11 1213141516171 81920 25 30 42 f Percentages 
100 2 1 1 3 5 2 7 2 3 3 3 5 25 6 1 4 55 19 .03 
96 3 2 7 3 3 4 1 6 1 2 4 35 4 1 2 5, 17. 65 
92 2 1 8 2 4 6 5 3 3 3 3 13 7 2 1 54 18 .68 
38 1 1 2 2 1 3 5 3 2 1 6 1 13 2 2 3 39 13.49 
84 1 2 1 1 4 3 2 1 1 1 2 41 1 2 2 29 1u. ·..J3 
8v 1 2 4 1 1 2 1 1 1 1 15 5 . 19 
76 2 1 2 1 1 2 1 2 3 1 1 17 5 .88 
72 2 1 1 2 3 2 1 1 3.81 
68 1 2 1 1 5 1.73 
64 1 1 1 1 4 1.38 
6u 1 1 1 1 4 1 .38 
56 1 1 1 3 1 . vlf. 
52 1 1 .35 
• 48 44 .1 1 .35 
f 1 5 23 20 19 14 20 13 14 
10 7 14 33_ 18 18 1 1 30 15 289 99 . 99 \._ I 
-y ~ 
1 12 177 
38.75% 61 . 25% 
Score Time 
44 
- 100 Range 6 - 42 
92 Median 15 
88 . 64 lVIean 15.9 
Number up t o accuracy and time standards 
- 2 1 or 7. 27% 
• 
Number not up to above standards 
-
268 or 92 .73% 
Score s t andard 
-
100 
• Ti me standard - 13 minut es 
.. 
. ' . 
. . 
- .. . . 
J 
e. 
TABLE LV. DISTRIBUTION ACCORDING TO TIME AND SCORE OF 
THE FOURTH GRADE CONTROL GROUP ON THE FINAL A. P. TEST 
Score Time in minutes 
21 26 
to to 
7 8 91011121314151617181220 25 28 f Percentages 
1JQ 1 1 1 1 1 5 16.65 
96 1 • 1 3.33 
92 1 2 1 1 1 1 2 1 10 33.30 
88 1 1 2 6 . 66 
84 1 1 1 1 1 1 6 19 . 98 
80 1 1 2 6.66 
76 ·1 1 1 3 9.99 
72 
68 1 1 3.33 
f 1 3 12 2 3~ 1 l ( 3 
4 1 1 3 3__) 30 99 ,gv 
'{ 
12 18 
39 .76% 60.24% 
Score Time 
68 
-
100 Range 7 - 28 
92 Median 15 
88 . 13 Mean 15.9 
Number up to accura cy and time standards - 2 or 6.66.% 
Number not up to above standards - 28 or 93.34% 
Score standard - 100 
Time standard - 13 minutes 
112 
J 
experimental and control fourth grade groups on the final A. P. 
1 
Test . The results for the experimental group are shown in 
Table LIV. There were 19.03% who achieved perfect scores, 7.27% 
accomplishi ng it within the time standard. Scores ranged from 
44 to 100 with the median at 92 and the mean at 88 .64. The time 
ranged from 6 to 42 minutes, the median being 15 and the mean 
15.9 minutes. The results for the control group are shown in 
Table LV. There were 16.65% who achieved perfect scores, 6. 66% 
accomplishing it within the time standard. The corrective load 
was 92.73%· Scores ranged from 68 to 100, with the median at 92 
and the mean at d8. 13. The time ranged from 7 to 28 minutes, 
with the median at 15 and the mean at 15 . 9 minutes. 
Table LVI shows the distribution according to ti~ and score 
for all fourth grades on the s . P, Te st. Of the 319 children 
taking the test, there were 107 or 33.53% who achieved perfect 
scores. Of these 75 or 23.51% were able to accomplish it within 
the time standard of 12 minutes. There were 175 or 54. 87% who 
completed the test within the 12 minutes, although their scores 
extended as low as 8. The scores thus ranged from 8 to 100, the 
median bei ng 96 and the mean 86 .18. The time ranged from l~ to 
l.j-2 minutes, the median being 12 and the mean 12.9 minutes. The 
corrective load was found to be 76.49% of the group. 
Tables LVII and LVIII show similar results for the experimen-
tal and control fourth grade groups on the final s. P. Test. The 
results for the experimental group are shown in Table LVII. 
comparisons between the experimental and control 
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TABLE LVI. DISTRIBUTION ACCORDING TO TIME AND SCORE OF 
• ALL FOURTH GRF~ES ON THE FINAL S. P. TEST 
Score Time in minutes 
• 21 26 
to to Percent-
4 5 6 7 8 21011121314151617181920 25 34 42 f ages 
100 15 41015 8 918 56 1 ,1 V3 2 3 1 4 2 107 33.53 J 
96 1 3 3 4 2 8 7 42 2 3 3 5 4 4 55 17.24 
92 1 1 2 4 1 3 1 33 6 2 3 1 2 3 4 1 41 12.85 
83 1 4 5 2 1 3 2 1 1 2 3 1 26 8. 15 
84 3 2 1 1 1 1 1 1 1 1 3 .45 
80 1 1 1 1 1 1 1 7 2. 19 
76 1 2 1 1 1 3 3 12 3.76 
72 1 2 1 3 2 1 1 1 1 13 4.v7 I 
68 1 2 2 1 2 8 2.51 I 64 1 1 1 1 4 1. 25 
60 2 1 1 1 1 1 7 2. 19 
56 1 1 2 .63 
52 1 1 . 31 I 48 1 1 • 3 1 
• 44 1 1 1 3 . 94 I 4i.1 1 1 1 3 .94 I I 
36 1 1 1 1 1 1 1 7 2. 19 
32 1 1 . 3 1 
28 
24 1 1 1 3 .94 
20 1 1 . 31 
16 1 1 . 31 
12 1 1 . 3 1 
R 2 1 1 4 1 .2S 
7 16 24 36 19 25 13 3 16 1 
f 1 9 27 36 19 )\__ 17 17 15 11 7 319 99.94 L ) )' y 
175 144 
I 
54.87% 45. 13% 
I Score Ti me I , 
I 8 
-
100 Range 4 - 42 I 
I 96 :i\Iedian 12 ,. 
86 . 18 Mean 12 .9 
Number up to accuracy and time standards 
- 75 or 23 . 51% 
Number not up to above standards 
-
2L~4 or 76.49% 
Score standard - 1JO 
• Ti me standard - 12 minutes 
I 
- -
-
-
-
- - - - -· 
- -
' 
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TABLE LVII. DISTRIBUTION ACCORDI NG TO TIME AND SCORE OF 
THE FOlJR TH GRADE E.J:PERIIViENTAL GROUP ON THE FINAL S. P. TEST 
-Score Time in minutes 
2 1 26 
to to Percent-
4 5 6 7 8 9101112121415161718192U 22 24 42 f ages 
100 15 41015 3 918 5 6 1 93 2 3 1 4 - 1 1J 6 36.63 
96 1 3 3 4 2 7 7 3 2 2 23 5 4 4 52 17. 99 
92 1 1 4 3 3 1 2 5 23 1 2 2 4 1 35 12. 1 1 
. 3<3 1 4 4 1 1 2 21 1 2 2 2 1 7.27 
34 3 2 1 1 1 1 1 1 J 3.46 
SJ 1 1 1 1 1 1 1 7 2.42 
76 2 1 1 1 22 9 3. 11 
72 1 2 1 3 1 1 1 1J 3.46 I 
68 1 2 2 1 2 8 2.77 
64 1 1 1 3 1 .u4 
6v 2 1 1 1 5 1. 73 
56 1 1 .35 
52 1 1 .35 
48 1 1 .35 
e L~l.~ 1 1 1 3 1 • Ji+ 40 1 1 1 3 1.04 
36 1 1 1 1 1 5 1 . 73 
32 1 1 .35 
28 
24 1 1 2 .70 
20 1 1 .35 
16 
12 1 1 .35 
8 2 1 1 l.~ 1 ~R 
6 15 23 36 16 22 12 3 14 1 
f 1 9 26 33 15J 14 14 15 3 6 289 1 ..Ju. J3 \.. 
"-'( 
"""\ 
164 125 
56.75% 1~3. 25% 
1 Score Time 
3 
-
wo Range 4 - 42 
96 Median 1 1 
87 .31 Mean 12.8 
I Number up to accuracy and time standard s 
- 75 or 25 .957; 
Number np t up to above standards 
-
214 or 74 .05J~ 
! Score standard 
-
100 
Ti me standard 
-
12 minutes 
I 
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e. TABLE LVIII. DISTRIBUTION ACCORDING TO TIME Ai\JD SCORE OF THE FOURTH GRADE CONTROL GROUP ON THE FINAL S. P. TEST 
Score Ti me in minutes 
5 6 7 8 9101112121415161718122021 27 24 f Percentae;~s 
100 1 - 1 3.33 
96 1 1 1 3 1u.ov 
921 1 1 1 1 1 6 2 ·,) .uo 
88 1 1 1 1 1 5 16.67 
84 1 1 3.33 
ao 
76 1 1 1 3 10.00 
72 1 1 . 1 3 1J.DI.i 
68 
64 1 1 3.33 
60 1 1 2 6.66 
56 1 1 3 .33 
52 
48 
44 
40 
41 36 1 1 2 6 .66 32 
28 
24 1 1 3 . '33 
20 
16 1 1 3.33 
I f ( 1 1 1 1 3 2 2~3 51 3 1 2 1 1 1 1 3J 99 .99 j 
1 r 
1 1 19 
46.63% 63.37% 
Score Time 
16 
-
100 Range 5 - 34 
83 Median 14 
75.33 Iviean 14.5 
Number up to accuracy and time standarus 
- 0 
Number not up to above standards 
- 30 or 1 iJvf'~ 
Score standard - 100 
Time standard 
-
12 minutes 
There were 36.68% who achieved perfect scores, 25.95% accom-
plishing it within the time standard. The corrective load was 
74.J5.%· Scores ranged from 8 to 100, with the median at 96 and 
the mean at 87.31. The time ranged from 4 to 42 minutes, with 
the median at 11 and the mean at 12.8 minutes. The results for 
the control group are shown in Table LVIII. There were 3.33% 
who achieyed perfect scores; however there was no one to achieve 
a perfect scnre within the time standard. The corrective load 
was 100%. Scores r anged from 16 to 100, with the median at 8.3 
and the mean at 75.33. The time ranged from 5 to 34 minut es, 
with the ~dian a t 14 and the mean at 14.5 minutes. 
Table LIX shows the distribution of time and score f or all 
si xth grades on the A. P. Test. Of the 326 children taking the 
test 70 or 21 .42~b achieved perfect scores. Of these 46 accom-
plished it within the time standard of 10 minutes. The scores 
ranged from 60 to 100. The median score was 92, the mean 90.83. 
The time ranged from 4 to 39 minutes, the median being 9 and the 
mean 10.04 minutes. The corrective load was found to be 85.92%. 
Tables LX and LXI show similar results for the experimental 
and control sixth grade groups on the final A. P. Test. The 
results for the experimental gr oup are shown in Table LX. There 
were 17.63% who achieved perfect scores, 11.25% accomplishing 
i t within the time standard. The correct.i ve load was 88. 75~s of 
the group. Scores ranged from 64 to 100 with t he median falling 
at 92 and the me an at 90 .30. Time ranged from 4 to 39 minutes, 
the median being 9 and the mean 10.04 minutes. The results for 
the control group are shown in Table L~I. There were 39.96% 
--~~----,-n- ---------- ---- --- -- - --- -
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e TABLE LIX. DISTRIBUTION ACCORDING TO TIME AND SCORE OF ALL SIXTH GRADES ON THE FINAL A. P. TEST 
Score Time in minutes 
21 
to Percent-
4 5 6 7 8 2101112 1:214 1516171!3l92Q :20 29 f ages 
10 0 2 3 911 6 411 61 6 2 1 4 1 1 2 7iJ 21 .42 
96 2 4 4 5 6 712 47 1 2 3 1 1 2 1 62 18.97 
92 6 45 8 67 33 1 1 2 1 1 3 51 15.6 1 
88 3 5 4 5 8 87 82 4 1 2 1 1 2 61 18.67 
84 1 3 5 5 3 4 6 21 3 1 2 1 37 11 . 32 
81.) 1 1 1 2 3 1 1 2 1 1 1 1 16 4.90 
76 1 1 2 2 4 1 1 2 1 15 4.59 
72 1 4 2 1 1 9 2.75 
68 1 1 
. 
2 • 6 1 
64 1 1 2 . 6 1 
6v 1 1 • 3 1 
f 9 28 36 53 15 7 5 1 4 1 
e 23 33 35 [7 17 10 1 1 1 10 326 99 .76 L J 1 r 
217 109 
66.4\J% 33.6\J% 
Score Time 
60 
-
1·JO Range 4 - 39 
92 Median 9 
90.83 Mean 1_0. ·J4 
Nwnber up to a ccuracy and time standards - 46 or 14. v8% 
Nwnber not up to above standards 
-
28u or 35. 92/b 
Score standard - 100 
Time standard 
-
10 minutes 
J 
... 
1 19 
e TABLE LX. DISTHIBUTION ACCORDI NG TO TDIIE AND SCORE OF THE SIXTH GRADE EXPERIMENTAL GROUP ON THE PINAL A. P. TEST 
Score Time in minutes 
2 1 
to Percent -
4 5 6 7 8 91011121214121617181220 20 :29 f ae;es 
100 2 3 6 0 6 4 7 5 6 2 1 4 1 1 1 58 17 . 63 
-' 
96 2 3 3 5 5 1710 4 71 2 3 1 1 2 1 57 17.33 
92 5 3 4 8 6 6 3 31 2 1 1 3 46 13.98 
88 3 5 3 5 8 8 6 6 24 1 2 1 1 2 57 17. 33 
84 1 3 5 5 3 4 6 2 13 1 1 1 36 1<.J.94 
8v 1 1 1 2 3 1 1 2 1 1 1 1 16 4.86 
76 1 1 2 2 3 1 1 2 1 14 4.26 
72 1 3 2 1 1 8 2.43 
63 1 1 2 . 61 
64 1 1 2 . 61 
f 9 22 35 . 43 14 6 5 1 L~ 1 
2\J 30 35 [4 17 10 10 1 9 J 296 99 . 98 l 
e 1 1 194 102 
58 .,Sd 
• ;;' ;o 41.02% 
Score Time 
64 
-
100 Range 4 - 39 
92 Median 9 
90 .30 ~,Iean 10.04 
Number up to accura cy and time standards 
- 37 or 11. 257~ 
Number not up to above standards 
-
259 or 8<:3. 75/o 
-Score standard - 1JV 
Ti me standard 
-
h.) minutes 
e 
TABLE LXI. DISTRIBUTION ACCORDING TO TIME AND SCORE OF 
THE SIXTH GRADE CONTROL GROUP ON THE FINAL A. P. TEST 
Score Time in minutes 
5 6 7 8 2101112131415161718192021 f Percentages 
1JO 3 2 4 1 1 1 12 39.96 
96 11 1 2 5 16 .65 
92 11 1 1 1 5 16 .65 
88 1 1 2 4 13.32 
84 1 1 3 .33 
80 
76 1 1 3.33 
72 1 1 3 ·33 
68 
64 
60 1 , 3.33 
f \.3 6 3 1 1 ~\. 3 1 1 1 1 J 30 99.90 
1 'I 
23 7 
76.69% 23.31% 
Score Time 
60 - 100 Range 5 - 21 
96 !1/Iedi an 10 
92 .53 Mean 9.2 
Number up to accura cy and time standards - 9 or 29.97% 
Number not up to above standards - 21 or 7v .03% 
Score standard - 100 
Time standard - 10 minutes 
12v 
who achieved perfect scores, 29 .97% accomplishing it within the 
time standard. The corrective load was 70, U3%. Scores ranged 
from 60 to 100 with the medi an at 96 and the mean at 92 .53. ~he 
time ranged from 5 to 2 1 minutes, with the medi ~n at 10 and the 
me an at 9.2 minutes. 
Table LXII shows the time and score distribution for all 
s i x th grades on the S. P. Te s t. Of the 330 pupils tak ing the 
test 154 or ·· 46. 66% achieved perfect scores. Of these 116 or 
35.15% accomplished it within the time standard of 8 minutes. 
The corrective load for the group, the re f ore, was 64.85%. The 
scores ranged from 60 to h.10, the median being 96 and the me an 
92. Ql+. The time ranged from 2 to 21 minutes, with the medi an 
at 7 and the mean at 7.5 minut es. 
Tables LXIII and LXIV sho w similar results for the e xperimen-
tal and control sixth grad e groups on the final S. f' . Test. The 
results for t he experimental group are shown in Table LXIII. 
There were 45.15% who achieved perfect scores, 36.19 accomplish-
ing it withi n the time standard . The corrective load wa s 63.81 % 
of the group. Scores ranged from 60 to 100, the rre di an being 
96 and the mean 95. 12. The time ranged from 2 to 2V minutes, 
the median being 6 and the mean 6,3 minutes. The re sult s for 
the con trol group a re shown in Table LXIV. There were 62 .06% 
who achieved perfect scores, 24. 11+% accomplishing it within the 
time standard. The corrective load was 75. 86%. Scores ranged 
f r om 72 to 100, the medi an falling at 100 and the mean at 96 .97 . 
The time ranged from 2 to 21 minutes, the medi an being 10 and 
the mean 10.4 minutes. 
12 1 
Score 
60 - 100 
96 
92 . 04 
Range 
Median 
Mean 
Tim 
2 - 21 
7 
7.5 
Number up to accuracy and time standards - 116 or 35 . 15~ 
Number not up to above standards - 214 or 64.85% 
Score standard - 100 
Time standard - 8 minutes 
l 
; 1 123 
-TABLE LXIII. DI STR I BUTION ACCORDI NG TO TBfiE AND SCORE OF 
0 THE SIXTH GRADE EXPERIMENTAL GR OUP ,jN THE FI NAL S. F. TEST 
Score Time i n minutes 
.. I 
2 3 4 2 6 7 8 91011121}14151617181220 f Per centages 
100 8 1824 2 124 14 7 1 0 7 2 1 1 136 45. 15 
96 2 121319 66 5 4 3 2 1 1 1 1 76 25. 23 
92 23 3 8 5 95 2 4 1 2 1 45 14.94 
88 1 1 5 2 4 4 2 19 6.31 
84 1 1 2 1 1 6 2.1.)..1 
80 2 1 1 1 1 6 2 ,..;Q 
76 1 4 1 1 7 2.32 
72 1 1 2 .66 
68 1 1 3 1. 00 
64 
6v 1 1 
·33 
f 2 36 5 1 33 22 2 4 1 1 1 
14 51 45 18 13 3 4 1 \ 31J1 99.94 l 
1 7 , 
232 69 
'.._; 77.09% 22.91% 
Score Time 
6v 
- 1UO Range 2 - 20 96 Medi an 6 
95. 12 IVl ean 6.3 
Number up to accuracy and time standards 
-
1.J9 or 36 . 19% 
Number n ot up to above standards 
- 192 or 63.81% 
Scor e .=> t anclard 
- tuo 
Time s tandard 
- 8 minut es 
-
"'-' 
-
- ----,, ---
-
- - -- - --
- -
__/ 
TABLE LXIV. DISTR IBU~ION ACCORDING TO TIME AND SCORE OF 
THE SIXTH GRADE CONTROL GROUP ON THE FINAL S . P . TEST 
Score Time in minutes 
2 3 4 5 6 7 8 9 10 111213141516171 812202 1 
100 
96 
92 
38 
84 
80 
76 
72 
f 1 
l 
12 2 2 
2 1 
14. 2 4 )\__ 
'j 
12 
41.38% 
Scor e 
72 - 100 
1vv 
96 .97 
1 2 
4 2 
1 2 3 1 
1 2 3 
\ 
17 
58.62% 
Range 
Median 
Me an 
1 
1 
1 2 ) 
Time 
2 - 21 
10 
10 .4 
f Percentages 
18 62. 06 
6 20.69 
3 10.34 
1 3.45 
3 .Lt-5 
29 99 .99 
Number up to accuracy and time standards- 7 or 24 .1 4% 
Number not up t o above standards 22 or 75. 86% 
Score standard - 1uv 
Time standard - 8 minutes 
12A 
Table LXV shows the time and score distribution for all sixt~ 
grades on the M. P. Test. Of the 329 children taking the test 
41 or 12.46% achieved perfect scores. Of these 23 or 6.99% 
were able to accomplish it within the time standard of 12 min-
utes. There were 187 who completed the test within 12 minutes, 
but their scores extended as low as 20. There was a range of 
scores, then, extending from 20 to 100, with the median falling 
at 92 and the mean at 88.24. The time ranged from 4 to 35 min-
utes, with the median at 12 and the mean at 13.1 minutes. 
Tables LXVI and U0!II show similar results for the experimen~ 
tal and control sixth grades on the final M. P. Test. The 
results for the experimental group are shown in Table LXVI. 
Perfect scores were achieved by 11.71% of the group, 7.67% 
accomplishing it within the time standard. The corrective load 
was 92.33%· Scores ranged from 60 to 100, the medi an being 88 
and the mean 87.67. The time ranged from 4 to 35 minutes, the 
median being 11 and the mean 12.04 minutes. The results for the 
control group are shown in Table LDTII. Perfect scores were 
obtained by 20% of the group. However, taking time into consid-
eration, the corrective load was 100%. Scores ranged from 20 to 
100, the median being 92 and the mean 88.27. The time ranged 
from 12 to 35 minutes, the median being 24 and the mean 23.6 
minutes. 
Table LXVIII shows the dis t ribution according to time and 
score of all eighth grades on the A. P. Test. Of the 323 pupils 
tak ing the test 94 or 29.05% achieved perfect scores. Of these 
74 or 2 2.Q4% were able to accomolish it within the time standard 
125 
' 1 I 
I 12.6 
I 
I 
' 
-
I 
TABLE LXV . DI STRI BUTION ACC ORDI NG TO TIME .AND SCORE OF 
I ALL SIXTH GRADES ON THE FI NAL M. P. TEST l 
~ 
l Score Time in minutes 
. 
I 
l 21 26 31 to t o t o Pe rcent -
• l 4 5 6 7 8 9101112131415 1617181 920 25 :20 :2 5 f ages [ 
l 100 4 3 5 2 72 1 1 4 1 1 2 5 1 2 41 12.46 96 1 3 5 5 81 ~6 5 3 2 2 4 3 1 4 2 1 65 19 .75 92 4 7 6 9 75 4 1 7 1 2 2 1 56 17 . ,J2 as 1 1 6 7 2 47 3 4 5 3 1 2 1 ·2 3 52 15. 8v 
{ 84 1 4 2 7 3 2 6 2 1 2 1 31 9 , l.J.2 
;-· 80 2 1 2 2 15 4 1 2 1 1 4 1 27 8 .21 
76 1 1 1 6 21 5 1 1 2 . t 22 6.69 
72 1 1 1 1 2 3 42 1 1 1 18 5A7 
58 1 1 1 2 1 1 7 2 . 13 
64 1 1 1 1 1 1 1 7 2 . 13 
6v 1 1 . 30 
56 t 1 .3v 
52 
e 48 44 
4v 
36 
32 
28 
24 
2J 1 1 . 3v 
f 1 5 30 35 29 15 8 8 7 9 
1 17 26 43 25 28 10 8 19 4 329 99 .98 
l J 
1 I 
187 142 
57. 15% 42.85% 
Score Ti me 
20 
-
100 Range 4 
- 35 
92 Median 12 
88 . 24 ]J::ean 13 . 1 
Number up to accura cy and time s tanc1 ard.s - 23 or 6 . 99% 
Number not up to above standards - 305 or 93 .~.n % 
e Score standard - h.h) Time standard - 12 mi nutes 
I 
I 
, 
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\,_./ TABLE LXVI. DISTRI BUTION ACC ORDI NG TO TIME AND SCORE OF 
THE SIXTH GRADE EXPERIMENTAL GROUP ON 'I'HE FIN.AL M. P. T.B~S T 
..___,. Score Time in minutes 
21 26 31 
to to to Percent-
4 5 6 7 8 21 0 111212141516 1 7181~20 25 20 25 f ages 
100 4 3 5 27 2 1 1 4 1 1 2 2 35 1 1 • 71 
96 1 3 5 5 81J6 5 3 2 2 4 3 1 58 19 .39 
92 4 7 6 9 74 4 1 7 1 1 51 17 .\.l5 
88 1 1 6 7 2 46 3 4 5 2 1 2 1 1 1 47 15 . 72 
84 1 4 2 7 3 2 6 2 1 2 3W 1W.J3 
so 2 1 2 2 1 54 1 2 1 1 2 24 8 .u3 
76 1 1 1 6 21 5 1 1 1 1 21 7. 02 
72 1 1 1 1 2 3 42 1 1 1 18 6 . 02 
68 1 1 1 2 1 1 7 2. 34 
64 1 1 1 1 1 1 1 7 2.34 
60 1 1 
.33 
f 1 5 30 36 27 15 7 6 6 1 
"-' 
1 1.7 26 1.~ 3 ,25 28 9 6 9 1 J 299 99 . 98 l 
1 "'i 
185 1 14 
61 . 88% 38 . 12% 
Score Time 
60 
-
100 Range 4 - 35 
as Me di an 1 1 
87 . 67 Mean 12.u4 
Number up to accuracy and t i me standards 
- 23 or 7, 67 >a 
Number not up to . otbove standards 
-
276 or 92 . 33 /-~ 
"-....---
Score standard 
-
100 
Ti me standard 
-
12 minutes 
'-' 
-Jl _ 
-
. 
- -
-
. 
- - - ---· --------
11 -- -· ·· ------··--~'----][ -
TABLE LXVII. DISTRIBUTION ACCORui NG TO TIIviE Al\ID S cor-m OF 
THE SIXTH GRADE CONTROL GROUP ON THE F'INAL IVl . P. TEST 
Score Time in minutes 
12131415161718 192021222324252f:e7282930 33 
1 oo 1 1 1 1 2 
96 1 1 2 1 
92 1 1 1 1 1 
88 1 
84 
80 
76 
72 
68 
64 
60 
56 
52 
48 
44 
4v 
36 
32 
28 
24 
20 
35 f 
6 
7 
5 
5 
1 
3 
1 
f~~-----1_1 __ 2 __ 2_1 __ 1~2 __ 2_3~2 __ 2 ____ 3 __ 1 __ 1 __ 2 ____ ~ 30 
2 
6 . 67% 
Score 
20 - 100 
92 
88.27 
28 
93 . 33% 
Ra rJ.ge 
Median 
Mean 
Time 
12 - 35 
24 
23.6 
Number up to accuracy and time standards - 0 
Percent-
ages 
2V. ·JO 
23.33 
16.67 
16 .67 
3.33 
1J.JO 
3.33 
3.33 
3 .33 
99.99 
Number not up to above standards 30 or 1Jv% 
Score standard - 100 
Time standard - 12 minutes 
r 
12.9 
TABLE LXVIII. DIS TRIBUTION ACCORDI NG TO TIIvlE AND f-) CORE OF 
ALL EIGHTH GRADES ON THB.: FIN AL A. P. TEST 
Score Time in minutes 
2:2 4 5 6 7 8 21011 12 131 4 15 16 f Percentages 
1v0 13 122713 12 64 8 1 4 1 2 94 29 .05 
96 1 4 5 121 5 134 6 2 2 65 20 .09 
92 1 9 1216 84 4 3 3 65 2u . J9 
38 2 1 5 13 54 6 4 41 12.67 
84 3 7 6l.J- 2 1 26 8 .03 
8J 3 5 1 1 1 14 4 .33 
76 2 1 3 .93 
72 1.~ 1.24 
68 1 2 .62 
64 1 1 4 1. 24 
6<J . 31 
56 2 . 62 
52 2 . 62 
f 22 51.~ 43 28 8 2 2 
6 46 70 fc2 8 7 4 323 99 .84 l j 
'1 y 
242 8 1 
74. 97% 25.03% 
Score Time 
52 - 100 Range 2 - 16 
92 Median 7 
92 .00 Mean 7 . 3 
Number up to accuracy and ti me rtandards 
- 74 or 22.94% 
Number not up t o above stand ards 249 or 77. U67"~ 
Score s tandard - 1JO 
Time s tandard - 8 minutes 
of 8 minutes. The corrective load was 77. 96%. There were 242 
who completed the test within 8 minutes, but their scores 
extended as low as 52. Scores ranged, then, from 52 to 100, 
with both the median and mean falling at 92. The time ranged 
from 2 to 16 minutes, the median being 7 and the mean 7.3 min-
utes. 
Tables LXIX and LXX show similar results for the experimental 
and control eighth grade groups on the final A. P. Test. The 
results for the experimental group are shown in Table LXXIX. Of 
th·e 167 pupils, . 71 or 42.45% achieved perfect scores. There 
were 53 or 31. 27% who were able to accomplish it within the time 
standard. The correct i ve load was 68.73% · Scores ranged from 
80 to 1-:,) J , the median falling at 96 and the mean at 95 .21. The 
time ranged from 2 to 16 minutes, the me d ian being 7 an.d the 
mean 7. 6 minutes. The results for the control group are shown 
in Table LXX. Of the 156 pupils in the group 23 or 14.81 % 
achieved perfect scores. There were 21 or 13.44% able to 
accomplish 1 t within the time standard. The correct !.ve load 
~as 86 .56%. Scores ranged from 52 to 100, the median being 92 
~nd the mean 88 .51 . The time ranged from 3 to 16 minutes, the 
nedian being 7 and the mean 7. 05 minutes. 
T .~.ble LXXI shows the t ime and scor e distribution tor all 
eighth grades on the S. P. Test. Of the 323 pupils t a:k ing the 
t est 170 or 52.53% achieved perf ect scores, 123 of them accom-
plishing it within the time standard of 5 minutes. The correc -
t ive load was 61.80%. Scores ranged from 4 0 to 100 with t he 
median at 100 and the mean at 92 . 98. The time ranged from 2 to 
I 
, 
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e TABLE LXI X . DI STRI BUT ION ACCORDING TO T I ~ciE .A.lm SC01 .,., OF THE EI GH'l'H GRA.DE EXPERII.J:El'JTAL GROUP ON THE F'INAL A. P. TEST 
Sc ore Time in minut8s 
2 34 5 6 7 13 91011121:2141516 f Percenta,~~e s 
10\) 1 10191011 2 3 7 1 4 1 2 71 42 .4 5 
96 1 3 4 98 1 4 2 1 1 34 20 . 33 
92 5 9 43 l~ 2 3 2 1 1 21.~ 20 .33 
88 1 LJ. 3 3 3 2 16 9 .56 
84· 1 1 1+ 1 1 1 1 1v 5 . 513 
oO 2 2 1 • 18 
f 1 1 1 25 17 17 7 1 1 
28 34 i2 5 4 4 167 99 . :3 3 
" 
J 
') y 
1 16 51 
69 . 37% 3v .63/S 
e Score Ti me 
8u 
- 1Jv Ra n g e 2 - 16 
96 Median 7 
95. 21 I'lean 7.6 
Number up to accuracy and tLne standards 
- 53 01~ 31 • 2776 
Number n ot up to above standards 
-
114 or 63. 73?b 
Sc ore stand ard 
-
1\)i,) 
Ti me stan d ard 
-
8 minute s 
e 
' 
• 
• 
• 
• 
I TABLE LXX. DISThiBUTION ACCORDING TO TIME A_N"D SCORE OF l 
j f=l ==TH=E=E=I=G=H=T=H= GR=A=· D=E=: =C=O=N=T=R=OL=G=' l=W=U=P=O=N=T=H=E=F=I=N=A=L=A=. =P=.=T=E=S=T===;j! 
1
1 
Score Time in minutes [ 
3 4 5 6 7 8 91011121;2141216 
tuu 32 s 3 1 4 1 
96 13 2 8 6 5 3 
92 3 4 3 12 5 
88 12 4 9 2 1 
84 1 2 3 5 3 
80 1 3 3 1 1 
76 2 1 
72 1 
68 
64 1 1 
60 1 
56 
52 
f 6 1G 36 10 
11 29 26 )1 ~
126 
81. 14% 
Score 
52 - 10v 
92 
88.51 
1 
2 
2 
3 2 
1 1 
3 
1 1 
3 
1 
1 
3v 
18.86 
Range 
Median 
Mean 
f Percentages 
23 
31 
3 1 
25 
16 
12 
3 
L~ 
2 
4 
2 
2 
156 
Time 
3 - 16 
7 
7.05 
14 .81 
19 . 96 
19 .96 
16. 1 u 
10 .30 
7.72 
1.93 
2.57 
1.28 
2.57 
.64 
1.28 
1. 28 
99 .76 
Number u p to accuracy and time standards - 21 01., 13.44% 
Number not up to above standards 135 or 86.56~ 
Score s t andard - 100 
Ti me s t andard - 8 minutes 
f 
f 
; = 
l 
I 133 
I 
TABLE LXXI. DISTRIBUTION ACCORDING TO TIME AND SCORE OF 
ALL EIGHTH GRADES ON THE FINALS. P~ TEST 
Score Time in minutes 
2 :2 4 5 67:82101112 f Percentages 
1J0 83645341 612 .82 6 2 1 170 52.53 
96 1 1 116171110 12 69 21 .32 
92 2 31013 4 3 1 37 11 .4 3 
88 1 3 7 6 4 4 1 24 7.42 
84 2 3 2 1 2 10 3.09 
80 1 1 2 1 5 1.55 
76 1 1 1 3 .93 
72 2 1 3 . 93 
63 1 1 . 3 1 
64 
60 
56 
52 
48 
41+ 
40 1 1 . 3 1 
f 15 83 37 10 6 1 
l 57 7129 8 2 323 99 .82 
....., l 
230 93 
71 . 26% 28.74% 
S core Time 
4v 
-
10V Range 2 - 12 
100 Median 5 
92 .98 ;:Iean 4.9 
Number up to accuracy and time standards - 123 or 38. 2vj~ 
Number not up to above standards - 2v<,J or 61 .chJ;o 
Score standard - 100 
Time standard - 5 minutes 
12 minutes, the median being 5 and the mean 4.9 minutes. 
Tables LXXI I and LXXIII show similar results for the experi-
mental and control ei ghth grade groups on the final S. P. Test. 
The results for the experimental group are shown in Table LXXII 
Of the 167 pupils, 130 or 77.74% achieved perfect scores, 52 
accomplishing it within the time stand~d. The corrective load 
was 47.97%. Scores ranged f r om 38 to 100, the median being 100 
and th rc:; mean 98.80. The time ranged from 2 to 12 minutes, the 
median being 5 and the me an 5 .2 minutes . The results for the 
control group are sJ own in Tables LXXII I. Of the 156 pupils 40 
or 25 . 64% achieved perfect scores, 36 accomplishing it within 
the time standard~ The corrective load was 76. 92%. Scores 
ranged from 4 0 to 100 with the median a t 96 and the me an at 
92 .5 1. Th e time ranged from 2 to 9 mi nutes, the medi an ·being 4 
and the mean 4.5 minut es. 
Table LXXIV shows the distribution according to time and 
score for all eighth grades on the M. P. Test. Of the 320 pupi s 
taking the t est 53 or 16.57% achieved perfe ct scores, 36 accom-
plishing it within the time s tandard of 9 minutes. The corr~c­
tive load was 88.75%. Scores ranged from 52 to 1J 0, the median 
falling at 92 Rnd the me an at 88 . 83. The time ranged from 3 to 
18 minutes, the median being 8 and the me an 8.7 minutes. 
Tables LXXV and LXXVI show simi l ar results for the experimen 
tal and control ei ghth grade groups on the final M. P. Te st. Th 
results for the experiment ru group are shown in Table LXXV. Of 
the 164 pupil s 47 or 28.66% a chieved perfect score s , 30 of them 
d. ad 
i)4 
r 
c ~ 
. 135 
c · TABLE LXXII. DISTRIBUTION ACCORDING TO 'I' HiE AND SCORE OF 
-
THE EIGHTH GRADE EXPERIMENTAL GHOUP ON 'l'HE FI NAL S . P. TEST 
I 
'-' . Score Time in minutes 
2 2 4 2 G 7. 8 2101112 f Percentage s 
1_j0 5 243226 1411 72 6 21 130 77 .74 
96 4 4 7 3 6 12 27 16. 15 
92 1 1 1 2 1 1 7 4 . 19 
88 1 1 1 -:z: .79 
./ 
f 6 38 19 9 r 1 0 
~l 19 L~ 2 167 99 . 88 I 
107 60 
~ 4 1 ,._ot 0 , t:../c 35 .8e% 
Score Time 
'----" 
88 
-
100 Range 2 - 12 
100 Median 5 
98.80 Me an 5 . 2 
' 
Number up to accura cy and time standards 
- 87 or 52 . 03/'b 
Number not up to above standards 
-
80 or 47 . 97% 
Scor•e standard 
- LJO 
Time standard 
-
5 minutes 
I 
~ 
\.:.._... 
--- ------ ·-
-~r 
' 
TABLE LXXIII. DISTRIBUTION ACCORDI NG TO TH ·1E AHD S CORE OF 
THE EIGHTH GRADE CONTROL GHOUP ON THE F I NAL S . P. TES T 
Score Time i n mi nutes 
2 3 4 5 6 7 8 9 
100 3 1213 82 1 1 
96 1 71 2108 4 
92 3 9123 2 
88 3 6 52 3 
84 2 3 21 2 
80 1 1 2 1 
76 1 1 1 
72 21 
68 
64 
60 
56 
52 
48 
44 
40 
f 9 45 18 1 
~
123 33 
78.85% 21. 15/~ 
Score 
40 - 100 
96 
02.51 
Range 
Hedian 
Mean 
f 
4v 
L~2 
30 
21 
10 
5 
7, 
J 
3 
1 
156 
Time 
2 - 9 
4 
4.5 
Percentages 
25.64 
26.92 
19.23 
13.46 
6.41 
3 . 21 
1 :92 
1.92 
.64 
.64 
99 . 99 
Number up t o accuracy and time standards - 36 or 23. 08% 
Number not up to above standards 12v or 76 . 925& 
Score standard - iOIJ 
Time standard - 5 minutes 
TABLE LXXIV. DISTRIBUTION ACCORDING TO TIME AND SCORE OF 
ALL EIGHTH GRADES ON THE FI NAL M. P. TEST 
Score Time in minutes 
3 4 56 7 8 910 111212 14 15 161718 
1J'J 
96 
92 
38 
84 
80 
76 
72 
68 
64 
6v 
56 
52 
f 
l 
5 4 5 9 12 44 4 3 1 
476131094233 
3 5 6 8 6 4 5 3 5 2 2 
2 5 12 5 5 4 2 3 3 1 
6 5154743 
3 2 6 3 2 3 4 
2 2 5 3 1 2 2 
1 3 2 1 2 1 2 
1 
1 
2 
27 5cl 46 26 
33 49 3\J x · 
--..., 
215 
67. 19% 
Score 
52 - 10U 
92 
88 .83 
17 
1 
15 5 
8 
y 
105 
32 .8 1% 
Range 
Median 
Mean 
1 
2 
1 
.J 
f 
53 
63 
49 
44 
46 
25 
18 
12 
1 
3 
2 
3 
1 
320 
Time 
3 - 18 
8 
8 .7 
Percentages 
16.57 
19 .69 
15 .31 
13.75 
14.38 
7. 81 
5 .63 
3.75 
• 3 1 
.94 
.63 
. 94 
. 31 
11)0 ,02 
Number up to a ccuracy and time standards- 36 or ·1 1. 2 5~ 
Number not up to above standards 284 or 88 .75% 
Score standard - 1 Jv 
Time s t andard - 9 minutes 
13( 
1: 
r-
·-
r 
TABLE LXXV. DISTRIBUTION ACCORD I NG TO TilJE AND SCOTIE OF 
THE EI GHTH GRADE EXPERIMENTAL GROUP ON THE FINAL lvi . P. TEST 
Score Time i n minutes 
3 4 ~ 6 7 8 91 0 1 1121~1415161718 f Percentages 
L.Ju 1 2 4 4 811 4 4 43 1 1 47 28.66 
96 2 5 4 98 8 3 22 3 48 29 . 27 
92 3 5 5 3 5 25 2 2 33 20 . 12 
·33 3 1 1 1 1 '12 1 13 7. 93 
84 2 1 1 3 3 1 14 8 .54 
8 :.) 1 1 5 3.05 
76 2 1 .22 
72 
68 1 . 61 
64-
60 
56 . 61 
f 1 6 17 13 5 2 
1u 7 164 1JiJ ,-J1 
88 76 
53.66% 46 .34% 
Score Time 
56 
-
100 Range 3 - 18 
96 Median 9 
93.54 Mean 9 .7 
Number up to accuracy and tiwe standards - 30 or 18 . 29% 
Nu_rnber not up to above standards 134 or 8 1. 71 % 
Score standard - 100 
Time s tandard - 9 mi nutes 
1 
i , 
I 
I 
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TABLE LXXVI . DI S'rRI DUTION ACCOii.D i l.'JCT TO TI ME 1-\.ND S CORE OF 
THE EI GHTH GRADE CONTHOL GHOUP ON THE FIN.AL lii . P. TEST 
Score Time in minutes 
4 5 6 7 8 91 0 11 121 31 2t f Percenta13es 
tvJ 3 1 1 1 6 3. 35 
96 2 2 2 4 2 1 1 1 15 9 .62 
92 3 4 3 3 1 1 1 16 10.26 
J 81 1 5 9 4 .!.~ 3 1 2 1 3 1 19 .B7 
84 5 314 3 4 1 2 32 20 .51 
80 3 2 6 3 1 2 3 20 12.82 
76 2 2 5 3 2 1 1 16 10.27 
72 1 3 2 1 2 1 2 12 7. 69 
68 
64 1 1 1 3 1.92 
60 1 1 2 1. 28 
56 2 2 1 .• 28 
52 1 1 . 64 
e f 1 21 25 10 7 1 
l 
21 LU 16~ 9 2 ) 156 100 . 01 
I 
127 29 
83.21% 16.79% 
Score Time 
52 - 100 Range 4 - 14 
84 Median 7 
83 .87 Mean 7.7 
Number up to ac curacy and time standapds - 6 or 3. 3 51~ 
Number ~;.ot up to above standards - 150 or 9 6.15~~ 
'1 
Score standard 
-
1vV 
Time standard - 9 minute s 
I 
e I 
J 
was 81.71%. Scores ranged from 56 to 10'-J, the median being 96 
and the mean 93.54 . The time ranged from 3 to 18 minutes, the 
median be ing 9 and the mean 9, 7 minutes. The results for the 
control group are shown in Table LXXVI. Of the 156 pupils 6 or 
3.85% achieved perfect scores, all 6 of them accomplishing it 
within the time standard. The corrective load was 96. 15%. 
Scores ranged from 52 to 100, the median falling at 84 and the 
mean at 83. 87. The time ranged from 4 to 14 minut es, the medi21 
-being 7 and the mean 7.7 minutes. 
1 
Table LXXVII is a summary Table showing the distribution of 
scores on a percentage basis for all grades and all processes 
for both the initial and final testings. It is read as follows 
A score of 100 we.s achieved in October by 2.47%, and in March bJ 
18.78%, of Grade IV on the A. P. Te st ; and on the S. P. Test by 
2.44% in October and by 29.05% in March; by 13.77% of Grade VI 
on the A. P. Test in October, and by 46.66% in lviarch; by 0,58% 
on the M. P. Te st in October, and by 12 .46% in Mar ch; by 14. 21% 
of Grade VIII on the A. P . Te st in October and by 29. iJ57~ in 
March ; by 25.93% of Grade VIII on the s. P. Tes t in Oc tober, an< 
by 52 .53% in March; by 2.12% on theM. P. Tes t in October, and 
by 16 .57% in March. Percentages for the other scores are read 
in a similar manner. 
Tables LXA~III - LXXXV show the distribution of scores on a 
percentage basis for all grades by buildings and ro oms, and fo r 
1 I n this Table and in all the fol lowing Tables of this 
chapter the grad.es are considered as wholes, no reference be ing 
intended for experimental and control groups as such. 
14J 
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TABLE LXXVI I . DISTRIBUTION OF SCORES ON A PERCE.l~TAGE 
BASIS FOR ALL GRADES AND PROCESSES ON THE INITIAL AND FINAL 
TESTINGS 
Grade IV Grade VI 
• Score A.P. Test S.P. Test A.P. Test S.P. Test 
Oct. i.VIar. Oct. Mar. Oct. Mar. Oct. Mar. 
100 2 .47 18 .78 2 .44 33 . 53 13.77 21 .42 24.70 46.66 
96 6 . 79 16.28 6 . 73 17 . 24 23 .44 18 . 97 22.34 24 .85 92 10 . 21 20.03 7 .}4 12 .85 19 . 82 15 .61 18 .82 14 . 54 as 13.64 12 .83 5 .81 8 . 15 15.52 18 .77 8 .32 6 . 06 84 11 .45 10.96 4.89 3.45 10.25 11.32 4. 99 1.82 80 8.35 5 . 32 4.59 2. 19 8.49 4.90 5.29 1 • B2 
76 1 .1 . 14 6.26 3.97 3 . 76 2 . 93 4.59 3.53 2 . 1 2 72 8.97 3.44 3.06 4 . 07 2.05 2.75 4.99 • 91 68 7.42 1.88 ~ . 06 2.51 1. 17 • 61 1. 76 . 9 1 64 4.95 1.25 ~l-.59 1.25 .58 . 61 1.47 60 4.64 1.25 4.28 2 . 19 . 29 .31 1. 18 . 30 56 3.71 .94 3.67 .63 .58 .59 52 1.54 . 31 3.67 . 31 .29 .29 48 1.54 3.67 . 31 
44 . 92 . 3 1 2 .75 .94 .29 . 59 40 1.54 5 . 20 .94 .29 
36 3 . 06 2. 19 
32 .30 . 91 . 31 
28 .30 3.67 
24 .30 4.28 . 94 
20 2 .75 . 31 
16 3.67 . 31 .29 12 4 .89 . 31 
8 2.75 1.25 
4 1.83 
0 1.53 .29 
!Range 24-100 44-100 0-100 8-100 40-100 60-1 00 0-100 60 - 100 !Median 80 92 60 96 92 92 92 96 ~ean 77 . 52 88.61 56.01 86 . 18 89 .83 90 .83 89 .31 92.04 
• 
continued on next page 
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TABLE LXXVII. (Continued) DISTRIBUTION OF SCORES ON A PERCENT-
AGE BASIS FOR ALL GRADES AND PROCES SES ON THE I NITIAL AND 
FINAL TESTINGS 
Grade VI Grade VIII 
Scor e M.P . Test A.P. Test S.P. Test M.P. Test 
Oc t . Mar. Oct. Mar. Oct. Mar. Oct. Mar. 
100 .58 12.46 14.21 29.05 25.93 52.53 2. 12 16.67 
96 3.21 19 . 75 17.30 20.09 21 .45 21.32 6.36 19.69 92 3.79 17.02 19. 15 20.09 20.56 1 1 .4 3 15. 15 15.31 38 9.61 15.80 16.68 12.67 14.40 7.42 11 • 2 1 13.75 84 13. 98 9.42 10.41 8.03 4. 17 3.09 19.08 14.38 
80 14. 86 8 . 2 1 10.41 4.33 7.45 1.55 1 1 • 21 7.81 
76 13. 39 6.69 3.39 .93 2.68 .93 10.30 5.63 
72 12. 82 5.47 2.47 1. 24 1. 79 .93 9.70 3.75 68 5.54 2 . 13 3.09 .62 .89 • 31 5.75 . 31 64 7. 87 2. 13 1. 23 1.24 3.03 .94 60 4. 08 .30 . 31 . 31 1 . 52 . .63 
56 ) .79 .30 . 62 .62 .30 .30 .94 
52 2. 04 .62 "30 .30 . 31 . ~ 48 . 2. 62 
.30 
44 .29 . 31 .60 
40 .58 • 3 1 
36 
32 
28 
24 . 29 
20 .29 .30 
16 
12 
8 
4 . 29 
0 
Range 4-100 20-1 00 44-100 52-100 52-100 40-100 40-100 52-10-.J 
Median 76 92 92 92 92 100 84 92 Mean 75. 15 88.24 88.42 92.00 91 .87 92.98 81 .05 88.83 
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TABLE LXXVIII. DISTRIBUTION OF SCORES ON A PERCENTAGE BASIS 
FOR ALL FOURTH GRADES ON THE INITIAL AND FINAL A. P. TESTS 
Building A Building B Building C 
Score Room 1 Room 2 Room 1 Room 1 
Oct. Mar. Oct. Mar. Oct. · Mar. Oct. Mar. 
100 13.85 13.85 29.40 3.33 7.69 96 5.55 22. 16 8.57 16.62 17.64 7.69 92 19.43 30 .47 8.57 13.85 1 1 • 1 1 29.40 19. 98 3.85 88 13.88 16.62 I 1.42 13.85 16.67 11.76 19.98 19.23 84 1 1 10 2.77 17. 14 22. 16 13.32 19.23 80 13.88 2 .77 8.57 8.31 5.88 6.66 7.69 76 13.88 2.77 8.57 2.77 11. 11 6.66 19.23 72 2 .77. 5.54 8.31 16.67 5.88 6. 66 3.85 68 8.33 8.57 1 1 • 1 1 16.67 64 5.55 7.42 16.67 3.33 3.85 60 2.77 2.85 1 1. 11 3.33 56 2.77 5.71 7.69 52 5.55 48 5.71 
44 2.77 
40 2.85 
36 
Building C Building D Score Room 2 Room 1 Room 2 Room 3 Oct. Mar. Oct. Mar. Oct. Mar. Oct. Mar. 
100 13.32 8 .69 22.70 24.96 20.80 96 9.99 4.34 9.08 12.51 29. 12 13.63 24.96 92 16.65 4.34 18. 16 8.33 8.32 4.54 8.32 38 6. 90 9.99 4. 34 18. 16 24.99 8.32 9.09 20.80 84 13.80 16.65 4. 34 9 .•) 8 8.33 8.32 4.54 4. 16 80 13.80 4. 34 4.54 4. 17 8.32 22.72 8.32 76 6.90 6.66 21.73 9.08 8.33 4. 16 13.63 4. 16 72 6.90 6.66 13.04 4.54 4. 17 4. 16 13.63 68 6.90 6.66 8.69 8.33 4.54 64 6.90 3.33 4.34 4. 17 4. 16 8.32 60 10.34 3.33 4.34 4.54 8.33 4.54 56 10.34 3 -33 4.34 52 6.90 3.33 4.34 4. 17 43 3.44 4.34 44 3.44 4.54 40 3.44 4. 34 36 
32 
28 4. 17 4.54 
continued on ne.x_t n~aA 
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TABLE LXXVIII. (Continued) DISTRIBUTION OF SCORES ON A PERCENT-
AGE BASIS FOR ALL FOURTH GRADES ON THE INITIAL AND FINAL 
A.· p • TESTS 
-
Building E Building F Building G 
Score Room 1 Room 1 Room 1 Room 2 
Oct. Mar. Oct. Mar. Oct. Iviar. Oct. Mar. 
100 35.53 13.32 16.65 5.00 54.48 4.76 96 1 1. 76 25.00 6.66 3.33 10.00 9.08 4.54 23.80 92 17.64 9.68 6.66 33.30 5.00 . 27.24 9.09 23.80 88 14.70 9.68 13.32 6.66 15.00 4.54 13.63 14.28 84 5 .88 6.45 23.31 19.98 15.00 13.63 14.28 30 8.82 6 .45 3.33 6.66 s.oo . 4.54 4.76 76 2.94 13.32 9.99 15.00 4.54 18. 16 9.52 72 14.70 13.32 s.oo 18. 16 6a 2. 94 3.23 3.33 3.33 s.oo 4.54 L~. 76 64 5.88 60 8.82 4.54 56 2.94 20,00 4.54 52 
48 4.54 44 3.23 40 3.33 36 
32 
28 
24 2.94 
--
-. 
October March 
Range 24 
-
100 44 
-
100 
Median 80 92 
Mean 77.52 88.61 
• 
TABLE LXXI X . DI STR I BUTION OF SCOHES ON A P ERCENTAGE BAS IS 
FOR .A_LL FOURTH GRADES ON THE I NITI AL .AJ\l"D F I NAL S . P. TESTS 
F=============-======~=-==--~-=-=======~~~:~- -~-~~==-=~===-==~- -=- -==~==~ 
Sc ore 
Building A 
Room 1 Ro om 2 
Oct . Mar. Oc t. Iviar. 
Buildi ng B 
Ro om 1 
Oct. Mar. 
Building C 
Ro om 1 
Oct . Mar. 
f--.-·------------~-----------'--~-·-
1110 
96 
92 
.:38 
84 
80 
76 
72 
68 
64 
60 
56 
52 
1.~8 
44 
4J 
36 
32 
28 
24 
20 
16 
12 
8 
4 
0 
s . 10 
2 .70 
5 .40 
5.40 
5 .40 
5.40 
8. 10 
2.70 
5 .1.~o 
5.40 
13.5 1 
5 . l.J . .) 
2 .70 
5.40 
10. 80 
5 .40 
28 .60 
3 1 .46 
11 .44 
8 .58 
2 .86 
8 .58 
5 .7 
2 .86 
2 .77 
2 .77 
2 .77 
5.55 
2 .77 
5 .55 
2 .77 
2 .77 
5.55 
2 .77 
5.55 
5 .55 
2 .77 
5.55 
16.66 
8 .33 
11 • 1 J 
8 .33 
28 .56 
8 . 57 
17. 14 
11 .42 
5.72 
5 .72 
5.72 
2 .86 
8 .57 
2 .86 
2 .86 
1 1 . 1 1 
11. 11 
1 1. 11 
5.55 
5.55 
5.55 
1 t. 1 1 
16.67 
5 .55 
5.55 
5.55 
5 .55 
38.89 
5.56 
1 1. 11 
22.22 
11. 11 
3 . 33 
6 .66 
1IS. 67 
3 . 33 
3 · 33 
9 . 99 
9 . 99 
9 . 99 
9 . 99 
3 .33 
3 .33 
3 . 33 
6.66 
6. 66 
3 . 33 
4v. 73 
1! .1-.J 
14 .8 
1 1 • 10 
7.41 
7.4 1 
3.70 
--- ---- - ------~--- -- · -----·--~ -·- -----
conti n ued on next p age 
14 5 
146 
TABLE LXXIX. (Continued) DISTRIBUTION OF SCORES ON A PERCENT-
AGE BASIS FOR AJJ~ FOURTH GRADES ON THE HHTLtlli AND FI NAL 
s. P. TESTS 
-
Buildi ng c Building D 
Score Room 2 Room 1 Room. 2 Ro om 3 
Oc t . Mar. Oct. Mar. Oct. Mar. Oct. Mar. 
100 6.66 30 . 'Jv 36 . 36 ~!0 .83 25.JJ 
96 9 . 99 16 . 67 13.u4 13.64 ~~0. 83 8.33 12.5\) 
92 3 . 33 16 . 67 8.69 18 . 18 12.51 8.33 4. 17 20.83 
88 3 -33 13.04 13 .64 8.33 4. 17 12.5;,) 
84 3 . 33 4 . 55 8 . 33 12.50 8 . 33 4. 17 
80 3- 33 l~ . 34 4 .55 8. 33 
76 9 . 99 4. 17 
72 3 . 33 4 . 34 4.55 8 . 33 8 . 33 4. 17 
68 3.33 8 .33 8 . 33 
64 l~ . 34 8 . 33 12 . 51 
6J 3.33 8 .33 4. 17 4 . 17 
56 13.32 8 . 69 8 . 33 4. 17 4. 17 
52 3 . 33 4.34 
48 3-33 4 . 34 4. 17 4 . 17 
44 6.66 3 . 33 8 . 69 4. 17 4 . 17 
4J 3 . 33 l~ . 34 4.55 4. 17 
36 3 . 33 3 .33 4.34 4. 17 4. 17 
32 3.33 3 . 33 
28 9 .99 16 . 67 
24 3.33 6 .67 8 . 1S9 4. 17 
20 3 .33 3 .33 4 . 34 4. 17 
16 8 . 33 
12 3 . 33 4 . 34 8.33 4 . 17 
8 3 . 33 3 . 33 4. 17 lj .• 17 8 . 33 4. 17 4 3 . 33 
J 8.35 
continued on next page 
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TA! LE LXXIX. (Continued) DISTRIBUTION OF SCORES ON A PERCENT- I l GE BASIS FOR ALL FOURTH GRADES ON THE INITIAL AND FINAL 
s. P • TESTS 
• Building E Building F Building G Sec re Room 1 Room 1 Room 1 Room 2 
Oct. Mar. Oct. Mar. Oct. Mar. Oct. Mar. 
lC 0 41.93 3.33 63.63 18.16 61.89 
~6 19.35 10.00 10.00 31.82 22.72 23.8l 
\;2 3.12 6.66 20.00 5.00 4.55 22~72 9.52 
f8 6.25 16.66 16.67 5.00 4.54 
t4 3.12 3.23 3.33 3.33 13.63 
tO 6.25 3.23 9.99 15.00 9.09 
'"i6 6.25 9.68 3.33 10.00 4.76 
'"i2 3.12 3.23 3.33 10.00 
E8 6.25 3.23 3.33 5.00 
E4 3.12 3.33 3.33 4. 54 
eo 6~25 3.33 6.67 20.00 
!:6 3.33 5.00 
!:2 9.38 3.23 3.33 5.00 
48 3.12 13.32 
. . 
5.00 
44 3.23 
40 3.12 3.23 10.00 
:36 9.38 6 . 45 6.67 
~2 4.54 
28 3~i2 3.33 
24 16.66 3.33 5.00 
20 3.33 
16 18.75 3.33 s.oo 
12 3.12 3.33 s.oo 
8 3.12 3.33 
4 
0 3.12 
October March 
Range 0 - 100 8 - 100 
Med:tan: 60 96 
Mean 56.01 86.18 
... 
' 
• I 
I 
.. 
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TABLE LX.XX. DIST1~IBUTION OF SCOHE S ON A PERCENTAGE BASIS 
FOR ALL SIXTH GRADES ON THE HHTIAL AND fl NAL A. P. TESTS 
-~ -
Building A Building c 
Score Room 3 Room 4 Room 3 Room 4 
oct. Mar. Oct. Mar. Oct. Iviar. Oct. Mar. 
- ---
1JJ 12 . 89 29.03 6.66 25 • . j Q 8 • 3L~ 11 .4 3 18. 75 25.90 96 22 .56 19 .35 19.98 17.86 38.89 17. 14 31.25 14.8\J 92 29.JJ 9 .68 19. 98 17. 86 15.90 17. 14 18. 75 22. 20 88 16. 11 19 .35 13 .32 1 0 . 81 5.55 25.7 1 15.62 29 . 60 84 9.67 12 . 90 13.32 14.28 13.90 11.43 6.25 3.70 30 3.23 9.99 7. 14 5.55 2 . 86 9.38 76 3 . 23 6.45 : 3.57 2.78 5.7 1 
72 3.23 3 . 23 9.99 3.57 5.55 5.71 3. 70 68 3.33 2.86 
64 3.33 
6o 2 .78 
56 2 .78 
52 
l~8 
4L~ 
40 
Building D 
Score Room 4 Room 5 Room 6 Room 7 Oct. Mar. Oct. Mar. Oct. Mar. Oct. Mar. 
1JO 16.67 12.50 14.28 13 . 05 16.00 20.00 25. 00 96 24 . 99 20 .. 83 33.32 17.40 20 . 00 12.50 36.00 20.83 92 3.33 8.33 14.28 13.J5 24.00 16.66 20.00 2V,83 88 16 . 67 25 . JO 4.76 13.05 16. ,) Q . 16.66 12. oo 20 .83 84 20.83 20.83 1 Lt. 28 8 .70 12 . 00 20.83 4 . oo 8.34 8J 8.33 3.33 14 . 28 13 .05 8.00 20.83 4.00 76 4 . 17 4. 76 17 .40 
72 4 . 17 
. 4. 17 4. 17 68 4 . 17 64 4.35 4. 17 60 
56 
52 
48 
44 4.ov 40 4.Jo 
continued on next page 
TABLE LXXX. (Continued ) DISTRIBUTION OF SCORES ON A PERCENTAGE 
BASIS FOR AJ-'L SI XTH GRADES ON THE I NI TIAL Al\ID FINAL A. P . 
Score 
100 
96 
92 
88 
84 
3 \ 
' "" 
76 
72 
63 
6J+ 
60 
56 
52 
48 
44 
40 
Range 
}•Tedian 
Mean 
TESTS 
Building E 
Room 2 Room 3 
Oc t . 
1 1 • 1 1 
22. 22 
25. 93 
18 .5 1 
7 .37 
3 .70 
.7 . 37 
3 .70 
Mar. Oc t . 
23.08 10 . 34 
15 . 37 13 . 30 
23. 08 20 .70 
19 . 23 24 . 13 
11 . 54 10 . 34 
7 . 69 20. 70 
octo ber 
4J - 100 
88 
39 .83 
Mar. 
25. 90 
33 . 30 
14 . 30 
1 1 • 1 0 
3.70 
3.70 
7 .40 
Building F 
Room 2 
Oct. Mar . 
26. 47 39 .96 
11.76 16.65 
20 .58 16. 65 
11 .76 13 . 32 
5 .88 3 . 33 
3 . 82 
2. 94 3 . 33 
2. 94 3.33 
2. 94 3 . 33 
2.94 
March 
60 - 100 
92 
90.83 
Building G 
Room 3 
Oct. IVIar. 
3 .70 22 . 20 
7. 40 22 . 20 
22. 21 7. 40 
33 . 32 18 .50 
7.40 18 . 5v 
7. 40 
7 . 40 1 1 • 10 
7. 40 
3 . 70 
149 
150 
TABLE lu"'<.:XXI. DI STRI BUTION OF SCORES ON A PERCENTAGE BASIS 
FOR ALL SIXTH GRADES ON THE INITI AL AND FI NAL S. P. TES TS 
.. 
. . 
Building A Bui lding c 
Sco r e Room 3 Room 4 Room 3 Room 4 
' Oct. Mar. Oc t . Mar. Oc t . Mar. Oct . Mar'. 
1JO 16. 15 48.38 16 .66 32.14 1 1 • 10 37. 14 41 .92 65 .55 
96 19.35 19 . 98 42 . 85 24.99 31.4 3 35 . 47 13 .79 
92 22 .7 1 9.68 23.31 17 .86 27.77 20.00 9.68 20. 70 
88 6 . 46 9. 68 9.99 3 .57 16.66 5. 71 6 .45 
84 12.92 6.45 3.33 5.55 5 . 71 3 . 22 
80 9.68 3. 23 9.99 3 .57 5.55 
76 3 . 23 6 .66 2 .77 
72 9 .68 2 .77 3.22 
68 3 . 23 3 .33 
64 6.46 
60 6.46 2.77 
56 
52 3.23 
48 
44 3. 23 
40 
36 
32 
28 
24 
20 
16 3.33 
8 
4 
Q 3 -33 
- ---
continued on next page 
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TABLE LXXXI.(Continued) DI STRI BUTION OF SCORES ON A PERCENTAGE 
BASIS FOR ALL SIXTH GRADES ON THE INITIAL AND FINALS. P. 
I TESTS 
Building D 
Score Room 4 Room 5 Room 6 Room 7 
Oct. Mar. Oct. Mar . Oct. Mar. Oct. Ivlar. 
100 12 .51 29. 16 17 .38 L~7 .82 4 . 00 29 . 16 24 ·99 54.21 96 20.85 33 .33 13.04 30.43 28 .00 20.83 20 . 85 12.50 92 12 .5 t 16.66 39. 12 28.00 33.33 24 . 99 16.66 88 16.68 4. 17 13 . 04 8.69 8 . 00 12.50 8 .33 8.33 84 12. 5 1 8 . 69 
80 8 .33 8 . 33 12. 00 4 . 17 
76 8 .33 4. 17 4 . 35 4 . 00 8 .33 4. 17 72 4 . 17 8 . 69 4 . 00 4. 17 4. 17 68 4. 17 4 . 35 8.00 4. 17 64 4. 17 4. 17 60 4.35 
56 
52 
43 
44 4.00 
Building E Buildi ng F Bui lc1i ng G 
'Score Room 2 Room 3 Ro om 2 Room 3 Oct. Mar. Oc t . Mar. Oc t . Mar. Oc t . Mar . 
100 28 .56 56.66 14 .28 53.84 57.57 62.v6 44.43 40.73 96 17.85 20.00 24.99 19 . 23 33.33 8) .69 25. 92 33.33 92 10.71 16.67 14.28 7.69 3.03 10 .34 14.81 3.70 88 7. 14 3.33 7. 14 3.85 3.45 7.37 11. 1 1 84 7. 14 3.33 3.58 3.85 3 .70 80 7. 14 7. 14 3.70 76 14 . 28 7.69 7. 41 72 10 .7 1 7. 14 6.06 3.45 3 .70 68 3.58 
64 3.58 3 .85 60 3 .58 56 3.58 3.58 52 
48 
44 
October March 
Range 0 
-
100 60 
- 100 Median 92 96 Mean 89.31 92.04 
-
-
--·-- ·· - - ----
I 152 
TABLE LXXXI I . DISTRI BUTION OF SCORES ON A PER CENTAGE BASIS 
FOR ALL SIXTH GRADES ON THE I NI TIAL AND FI NAL M. P . TES TS 
-
Buil ding A Buildi ng c 
Score Ro om 3 Room 4 Room 3 Room 4 
Oc t . Mar. Oct. Mar .. Oc t. Ivlar . Oc t. Mar. 
-
-
-
100 23 .33 3.45 14.28 11 • 43 3. 12 16. 67 96 16.67 3.45 35.71 5.55 17. 14 3. 12 16.67 92 6.44 lO.iJO 14.28 2.78 14 . 29 6. 25 23 .33 88 3. 23 13 .33 10 .34 3.57 5.55 20 . oo 9 .38 16.67 84 3 . 23 16 .67 13.79 7. 14 16.68 11 .4 3 12.50 10.00 
.3 0 12. 89 6. 39 3.57 16.68 8 .57 21 . 85 6.67 
76 22.56 16.67 13.79 7. 14 8 .34 6.25 3.33 72 19 . 33 6. 30 10.71 13.90 11 .4 3 12 .50 6 . 67 
68 6. 44 3.45 2. 78 2.86 9.38 64 6.44 3.33 13.79 3.57 8.34 3. 12 
60 -· 13. 90 2 .86 6.25 
56 6.44 6.89 3. 12 
52 3 .23 3.45 2.78 3. 12 
48 3. 23 6.89 2 .78 
44 3. 23 
40 3. 23 
36 
32 
28 
24 3.45 
20 3.45 
16 
8 
4 
-
continued on next page 
TABLE LXXXII. (Continued) DISTRIBUTION OF SCORES o:N A PERCENT-
AGE BASIS FOR ALL SI XTH GRADES ,JN THE I NITIAL AND FlNAL 
Score 
1J0 
96 
92 
88 
84 
8<) 
76 
72 
68 
64 
60 
56 
52 
48 
44 
40 
36 
32 
28 
24 
20 
16 
12 
8 
4 
Room 4 
Oct. Mar. 
4 . 17 
4. 17 12 .50 
12 .50 
4 . 17 
25. 02 12. 50 
12 .51 12.50 
8. 83 16 . 66 
16.68 12. 50 
4 . 17 8 . 33 
4 . 17 4 . 17 
12.5 1 
12.51 
M. P. TESTS 
Building D 
Room 5 Room 6 Room 7 
0 c t • Mar • 0 c t • Mar • Oc t. Mar. 
17.39 8 . 33 4. 17 
4 .00 13 .04 16.66 20 .83 
4 .oo 17.39 8 . 00 25 . 00 s .oo 16 . 66 
20.00 26.08 4~CJ 4. 17 12.0U 25. 00 
12.0U 20 .00 4. 17 12 . 00 16. 66 
12 .00 17. 39 16 ,00 12 . 50 28 .00 4. 17 
20 .00 8.69 16. 00 8 . 33 16.00 3 .33 
12 . oo s .oo 8 . 33 L~ . 00 4. 17 
12 . 00 4.00 4. 00 
12 . 00 12.5J 4. Jv 
4.Jo 1J. -,-, • vv 
8 . JO 
4.00 4,00 
4.00 
continued on next page 
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TABLE LXXXI I. (Cont inued) DI STRI BUTION OF SCORES ON A PERCENT-
AGE BASIS FOR ALL SIXTH GRADES ON THE INITIAL AJ.l\ID FINAL M. P. 
TESTS 
Building E 
Scor e Room 2 Room 3 
Oct. Mar. Oct. :Mar. 
100 3 . 57 15. 38 
96 25 . J·:) 15.38 
92 10.71 3L~. 61 
88 1 1 • 10 21 .43 7. 14 3 . 85 
84 22 . 2 1 7 . 14 3 .58 7. 69 
80 11 • 10 10 .7 1 14.28 7.69 
76 14. 80 3. 57 17.85 3 .85 
72 22 . 21 10 .7 1 7. 14 
68 3.57 21 . 42 11 .54 
64 3 . 70 . 3 .57 14. 28 
60 3.70 
56 7 . 40 
52 3. 58 
48 3 .70 7. 14 
44 
40 3 .58 
36 
32 
28 
24 
20 
Oc tober 
Range 4 
-
100 
Median 76 
Mean 75. 15 
Building F 
Room 2 
Oct. Mar. 
20.0J 
1 1 • '"(6 23.33 . 
8.82 16.67 
20 .58 16.67 
20 .58 3 .33 
8 . 82 10.00 
5.88 3 . 33 
11 • 76 
5.88 
3.~3 
5. 88 
3.33 
March 
20 
-
10\J 
92 
88.24 
Buildi ng G 
Room 3 
Oct. Mar. 
7.41 
3. 7v 22.22 
1 1. 1 1 
11 • 10 33.33 
7 . 40 14.8 1 
18 .50 7 .1+ 1 
14 . 80 3.70 
18.50 
3.70 
14 . 80 
3.7iJ 
3 .7\.J 
--
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TABLE LXY.XIII . DI STRIBUTION OF SCORES ON A PERCENTAGE BASIS 
FOR ALL EIGHTH GRADES ON THE I NITIAL AND FINAL A. P. TESTS 
-
Building H 
Score Room 1 Room 2 Room 3 Room 4 
Oct. Mar. Oct. Mar. Oct. Mar. Oct. Mar . 
1J i.) 10 .7 28 . 56 . 6. 66 48.30 6. 90 52 . 00 4 . 17 29 .60 96 14,28 35.70 6 . 66 20 . 70 13 . 80 16.uo 16 .67 14 . 8 ..,; 
92 24 . 99 1 J. 71 26 .64 17. 25 10 . 34 28.uv 24 . 99 33 . 3J 88 21 . 42 1h . 28 33 . 30 13 .80 13 . 80 4 . 00 16.67 7.40 84 14 . 28 7 . 14 9 . 99 20.70 8 .33 14 .30 
80 1.J . 7 1 3 . 57 13 . 32 13.80 20.83 
76 3 . 58 3.44 4 . 17 
72 3 . 33 l.j .• 17 
68 10. 3lJ-
64 
6J 3 , 421-
56 3 . 44 
52 
Building H Buj_ldi ng I 
Score Ro om 5 Ro om 6 Ro om 1 Room 2 
Oct. Mar. Oct. Mar . Oc t . Mar . Oct, Mar • 
1JJ 19 .98 51 .68 . 12~ , 8 1 44 . 4\J 36.63 16 . 65 13 . 8J 15. 15 96 23 . 31 22 . 61 1 1 • 1 1 11 • 1 Q 23 . 33 29 . 97 10 . 34 12. 12 92 23 . 31 12 .92 33 .30 22. 20 13.32 13 . 32 17. 2J 24. 24 88 13.32 3 . 23 1 1. 1 1 14. 80 3.33 16 . 65 20 . 70 12 . 12 84 9 . 99 6 . 46 7 . 40 6.66 6.66 6.88 9 . 0 9 80 6 . 66 3.23 18 . 5 1 3 . 33 6 . 66 1J .34 12 . 1 2 76 6 . 66 3 . 33 3 .44 3 . 03 72 3 . 33 3.33 3. 33 3. 42~ 68 3.70 3.33 ·1 v. 34 3 . J 3 64 3.70 3 . 44 3 . 03 6·.) 3 . 03 56 3 . 03 52 3. 33 48 
44 3 .70 
continued on next page 
TABLE UO:XIII. (Continued) DI STRi oUTION OF SCORES ON A PERCENT-
AGE BAS I S FOR ALJ.. EIGHTH GHADES ON THE INITI AL AND FI NAL 
Score 
1JO 
96 
92 
88 
34 
3 J 
76 
72 
68 
64 
6Cl 
56 
52 
Range 
Median 
Me an 
A. P. TESTS 
Building I 
Room 3 Room 4 Room 5 
Oct . 
19 . 98 
9 .99 
23 .31 
l3 . 32 
9 .99 
r /" ,.. 0 , (,0 
9 .99 
3 . 33 
3.33 
Mar . Oct . 
1J .35 8 . 82 
13 . 8J 38 . 22 
13 . 80 B .8 ~ 
13 . Gv 20 . 58 
13.80 8.82 
17 . 25 5. 88 
3 . 45 
3 . 45 5 . 38 
6 . 90 2 .94 
3 . 45 
Oc t ober 
44 - 1JO 
92 
88 .4 2 
Mar. Oct. 
15 . 65 12.50 
28. 17 18 .7 5 
2 1.9 1 9 . 38 
18. 78 15.62 
9 .39 18 .75 
9 .38 
6 . 25 
6 . 26 3 . 12 
3 . 12 
3. 12 
Niarch 
52 - 1JO 
92 92 .vo 
liar. 
15 .65 
15.65 
25 . J4 
18.78 
12.52 
3. 13 
3. 13 
3 . 13 
3. 13 
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TABLE LXXXIV. DISTRI BUTION OF SCORES ON A PERCENTAGE BASIS 
FOR ALL EIGHTH GHADES ON THE I NITIAL AND FI NAL S. P . TESTS 
Sco re 
100 
96 
92 
.:38 
84 
8 J 
76 
72 
68 
64 
56 
52 
Score 
100 
96 
92 
88 
84 
30 
76 
72 
68 
64 
60 
56 
52 
Buildi ng H 
Room 1 Room 2 Room 3 Room 4 
Oc t . Mar . Oct . Mar. Oct. Mar. Oc t . Mar .. 
23.64 7R.'56 22 .7 1 75 . 86 29 .99 84,00 7 . 69 70.36 
14.28 7 . t4 16. 15 17. 24 13.32 16.00 34.03 22.22 
21.42 7. 14 22.7 1 6. 90 23.31 26.92 3.7v 
2 1 . 42 7. 14 12 .92 19. 98 19 . ,~ 3 3.7J 
1-.J ,7 1 3.23 3.33 3. r34 
3 . 58 3.23 9 . 99 7. 69 
6 .46 
9 . 68 
3. 23 
Bu ilding H 
Room 5 Room 6 
Bui leU ng I 
Room 1 Room 2 
Oct . Mar. Oct. Mar. Oct . Mar. Oct . Mar. 
27.58 9i.J . 30 29.62 66 . 65 37.5i.J 43 . 33 15.62 12 . 1 2 
31.03 9. 70 2 2 . 21 25 . 92 34 .37 26.66 21 .87 37 .39 20 . 68 14 . 81 7. 41 9 .37 16.67 25. J J 9 • ..;;,g 
6 .90 7 .40 12.50 10 .00 18 .75 18 . 18 
3 .44 3.70 3. 33 6.J6 
10 . 34 14 . 81 6.25 12.50 9 . 09 3. 70 3. 12 6.06 
3 . 12 
3.70 
continued on next page 
157 
T.AJ3LE L:IG"'ZXIV $ (Cont i nue d ) DI STRI BUT I ON OF S CORE S ON A PERCENT -
ACTE BASI S FOR ALL EI GHTH GRADES ON THE I NI TI AL AND F IN~4.L 
S . P . TES TS 
Bu ild ing I 
Score Ro om 3 Ro om 4 Ro om 5 
Oct . Mar . Oct. Mar. Oc t . Mar . 
100 29 . 06 27 . 58 34. 28 28 . 13 20 .60 18. 75 
96 16. 11~ 27.58 19.99 25.00 14 .70 15 . 63 
92 19 . 37 6. 90 25.7 1 34 .38 20.60 28 . 13 38 16 . 14 10 . 34 5. 71 3. 13 1·4. 70 21. 38 
84 3. ?. 2 17. 24 5 . 7 1 3 . 13 8 .82 6 . 26 
SJ 6 . i ~ 4 3 .45 3 . 13 8 . 82 
76 6 .44 3 . 45 5.7 2 . 94 
72 2 . 85 3. 13 2. S'4 6 .26 68 3 . 22 3 .45 2. 91+ 
64 
6v 
56 2 . 94 
52 
48 
44 
4J 3 . l) 
Octo bel" Ivlarch 
Range 52 - 100 LJ-0 
-
100 
Median 92 100 
Mean 91 .87 92 .98 
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TABLE LXXXV. DISTRIBUTION OF SCORES ON A PER. CENTAGE BASIS 
FOR ALL EIGHTH C+RADES ON THE I NI TIAL AND FINAL M. P. TESTS 
Building H 
Score Room 1 Room 2 Room 3 Room 4 
Oct. Mar . Oct . Mar. Oct. Mar. Oct. Il/iar. 
·- ~-··· 
100 7 . 14 40 .73 28.57 12. 00 L~ • 01) 34. 61 
96 10 .7 1 29 . 62 6 . 90 32 . 14 24 .00 12 . 0>J 30 .77 
92 7. 14 14 . 81 10.34 25. 00 17.85 44. uo 12 . uu 19 . 23 
38 10 .7 1 7 .4 1 10 .34 7. 14 10 .7 1 12 . 00 20 . -A) 3 . 85 
84 17. 85 24. 10 3 . 57 2 1 . L~ 2 4 . 00 20 .00 7. 69 
so 3.58 3 .70 13 . 78 7 . 14 4 . 00 8 .00 3.85 
76 2 1.48 13 .78 3 . 57 14 . 28 S.OJ 
72 10. 7 1 6 . 90 7 . 14 12 . Jl) 
68 3 .70 3. 44 10 .7 1 
6L~ 3 .44 7. 14 4.00 
60 10.71 3 .44 
56 3 .58 
52 3 . 4L~ 
48 
44 
4 ·J 
Building H Building I 
Score Room 5 Room 6 Ro-Jm 1 Room 2 
Oc t. Mar. oct. Mar. Oct. Mar. Oct. Mar . 
1JO 3 . L~ 5 35. 48 18.52 6. 44 6 . 67 3 .03 96 6. 89 25. 80 10 .71 33. 33 1 6. 1 1 16 . 67 3 .V3 3.03 92 3.45 12 .90 10 .71 7.4 1 22.56 3 .33 15. 15 15 . 15 88 17. 24 6. 45 7. 14 11. 11 9 . 67 16. 67 3 .03 12 . i 2 84 17. 24 1 .go 21 .4 2 ~ :' 2 . 22 12 . 89 26. 66 18 . 18 2 1 . 2 1 80 10 . 34 3 . 23 3 .58 3. 70 16. 11 10 . 01,) 18 . 18 18 . 18 
76 10.34 3 . 23 21 .4 2 13 . 33 9 .09 6 . 06 
72 17. 24 3.58 6 . 41+ 3 . 33 9 .09 12 . 12 63 3. 45 10 .7 1 3 . 23 9 .09 64 3 .45 .3 .58 3 . 33 3 .03 6u 3. 45 3 . 23 9 .09 3 . 03 56 3 .45 3.70 3. 23 3 . 03 52 3 . r.;8 3.03 48 3 .S8 
44 3 .03 4..:J 
continued on next page 
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TABLE LX:.'I.:ZV. (Continued) DI STr1 I i3UT I ON OF SCORES ON A PEB.CENTAGE 
BAS I S FOR ALL EIGH~7H GHADES ON THE I NITIAL AND F I NAL M. P. 
Score 
1J0 
96 
92 
88 
84 
80 
76 
72 
68 
64 
6J 
56 
52 
48 
44 
40 
Range 
Me dian 
Mean 
TE q 'T·S 
Building I 
Room 3 Ro om 4 
Oc t . 
3~ 23 
3 .23 
9 .67 
3.23 
22 .56 
16. 1 1 
6.44 
12 , 89 
12 . 89 
6. 44 
3. 23 
Mar . Oct. 
10 ."34 
3 . 45 26. 46 
17. 24 20 .58 
13 .79 26.46 
17. 24 11 • 76 
20 .69 2 . 94 
3 . L~5 8 . 82 
6. 90 
3 . L~ 5 2 . 94 
3 .45 
October 
40 - l',) .j 
82i. 
8 .05 
Mar . 
15 . 63 
12 . 50 
28. 13 
25.00 
6.25 
6. 25 
6 . 25 
Room 5 
Oct . Mar .. 
9 . 38 
2 .94 3. 13 
26 . L~ 6 15.63 
11.76 25 .00 
8 . 82 15.63 
1 1. 76 12 .50 
8.82 6. 25 
11. 76 1" .50 
8 . 82 
2. 9 2~ 
2 .94 
March 
52- 1-.)0 
92 
88 .83 
16Q 
all processes for both the · October and March tests. Table 
LXXVIII is read as follows: On the A. P. Test in Grade IV in 
Building A, Room 1 in October there were no perfect scores, in 
March 13.85% of the class achieved perfect scores; in October 
5.55% of the class, and in March 22.16~ , achieved a score of 96; 
in October 19.43%, and in March 30.47%, achieved a score of 92; 
in October 13.88%, and in March 16.62%, achieved a score of 88; 
and so on. The remainder of the Table is read in a similar 
manner, as are the following Tables. 
Table LXXXVI shows the median and mean scores for all grades 
and processes for both the October and March testings. It is 
read as follows: In Grade IV on the A. P. Test the median score 
in October was 80, in March 92; the mean score in October was 
77~52, in March 88.61. On the s. P. Test the median score in 
October was 60, in March 96; the mean score in October was 
56.01, in March 86.18. The median and mean scores for Grade VI 
and Grade VIII are read similarly. 
Table LXXXVII shows the number and percentage of perfect 
scores for all grades and processes for both the October and 
March testings. It is read as follo ws: In Grade IV on the A.P. 
Test in October 8 'pupils or 2.47% achieved perfect scores; in 
March 60 pupils or 18.78% achieved perfect scores. In Grade IV 
on the s. P. Test in October 8 or 2.44%, and in March, 107 or 
33.53%, achieved perfect scores. The perfect scores in Grade VI 
on the A. P. Test in October were 47 or 13.77% of - the group, and 
in March were 94 or 29.05%; on the s. P. Test in October 84 or 
24.70%, in March 154 or 46.66%; and on the M. P. Test in October 
161 
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TABLE LXXXVI. SCORE: MEDI ANS AND !,·f.EANS FOH ALL GRADES AND ALL 
PROCESSES ON . THE INITIAL AND FINAL TESTI NGS 
• 
A. P. Test s. P . Test 
Grade Median Mean Median Mean 
Oct. Mar. Oct. Mar. oct. Mar. Oct. Mar. 
IV 80 92 77.52 88 . 6 1 60 96 56.01 86. 18 
VI 92 92 89.83 90:83 92 96 89.31 92.04 
VIII 92 92 88.42 92. 00 92 100 91 .87 92.98 
M. P. Test 
Grade Median Mean 
oct. Mar. Oct. Mar. 
VI 76 92 75. 15 88.24 
VIII 84 92 81 .05 88 .83 
TABLE LXXXVII. NUMBER AND PERCENTAGE OF PERFECT SCORES FOR 
ALL GRADES AND ALL PROCESSES ON THE INITIAL AND FINAL TESTS 
A. P. Test S. P. Test 
Grade Number Percentage Number Percentage 
Oct. Mar. Oct. Mar. Oct. Mar. Oct. Mar. 
IV 8 60 2.47 18.78 8 107 2.44 33.53 
VI 47 70 13.77 21 .42 84 154 24.70 46.66 
VIII 46 94 14.21 29.05 87 170 25.93 52.53 
M. P. Test 
Grade Number Percentage 
Oct. Mar. Oct. Mar. 
VI 2 70 0.58 2 1 .42 
• 
VIII 7 94 2. 12 29.05 
2 or V,58%, in March 41 or 12.46%. The nt~ber and percentages 
for Grade VIII are read similarly. I n this Table the time 
factor is not considered. 
TABLE LXXXVIII. CORRECTIVE LOAD FOR ALL GRADES AND ALL 
PROCESSES AT THE TIME OF THE INITIAL AND 
FINAL TESTS 
A. P. Test s. P. Test 
Grade Number · Percentage Number Per centage 
Oct. Mar. Oct. Mar. Oct. Mar. Oct. Mar. 
IV 321 296 99 .40 92.80 321 244 98.47 76.49 
VI 316 280 92.68 85.92 287 214 84.42 64.85 
VII I 297 249 91 .94 77.06 174 200 81.77 61 .Sv 
·- ·-
M. P. Tes t 
Grade Number Per centage 
oct . Mar. Oct. Mar. 
VI 34 1 305 99 .42 93.01 
VIII 325 284 98.48 88.75 
Table LXXXVII I shows the corrective load for all grades and 
processes both at the time of the October testi ng and at the 
time of the March testing. It is read as follows: The correc-
tive load i n·Grade IV in addition in October was 321 or 99.4J%, 
in March it was 296 or 92 .80%; in subtraction in October 1 t was 
321 or 98.47% and in MA.rch, 244 or 76.49%· I n Grade VI the 
corrective load in addition in October was 216 or 92.68%, in 
March, 280 or 85.92%; in subtraction in Oc tober it was 287 or 
84.42% and in March, 214 or 64. 85%; in multiplication in Oc tober 
~t was 341 or 99.42%, in March, 305 or 93. 0 1%. The corrective 
l oad fo r the eighth grade is read similarly. 
In October there were just three pupils, eighth grade pupils~ 
~ho achieved perfect scores in all three tests. I n rviarch there 
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TABLE LXXXIX. THE MEDIAN SCORES AND TIMES OF THE 
FINAL TESTING FOR THE EARLIER STUDIES M~D FOR THE 
PRESENT STUDY 
Hanley Yar- Hough- Ridlon Ringer Present 
Grade Test brough ton Study 
1938 1938 1939 15139 1940 1940 
Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. 
A.P. 80 16 92 15 
IV s.P. 84 15 96 12 
A.P. 92 12 96 8 96 7 92 9 92 9 
VI s.P. 96 9 96 7 100 7 96 6 96 7 M.P. 84 15 92 1 1 100 12 84 10 92 12 
A.P. 100 6 100 9 92 7 
·viii S.P. 100 5 100 7 100 5 M.P. 100 8 100 10 92 8 
TABLE XC. THE MEAN SCORES AND TIMES OF T.HE FINAL 
TESTING FOR THE EARLIER STUDIES AND FOR THE PRESENT STUDY 
Hanley Yar·- Hough- Ridlon Ringer Present 
Grade Test brough ton Study 
1938 1938 1939 1939 1940 1940 
Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. Sc. T. 
A.P. 80 18 89 16 IV s.P. 74 20 86 13 1 
, A.P. 90 13 96 9 95 7 91 10 91 10 VI S .P. 91 10 96 7 99 7 93 7 92 8 M.P. 80 17 92 12 96 12 83 1 1 88 13 
A.P. 99 6 99 9 92 7 VIII S.P. 99 4 99 7 93 5 M.P. 99 9 96 10 89 9 
• 
I 
I 
-
._. 
were 28 eighth grade pupils and 8 sixth grade pupils, a total of 
36, who achieved perfect scores in all three tests. Also, in 
Grade IV there were 29 children who achieved perfect scores in 
both the tests they were given. 
i 
I n addition to reproducing Table V which showed the median 
s cores and times of the final testing for the earlier studies, 
Table LXXXIX shows the medi an scores and times of the final 
testing for the present study. Table XC shows the mean scores 
and times for the same studies, including the present one. 
From this comparison it will be seen that the gains in mean 
scores in the present study compare favorably with those of the 
Hanley, Yarbrough, and Ridlo.n studies. They are not as great 
as those of the Houghton and Ringer studies. However, in the 
opinion of the writer this would be accounted for by the vast 
difference in the number of children involved, and thus, necessa-
rily, in the amount of direct contro1 possible in the corrective 
measures. 
In arriving at a judgment in regard to the statistical 
significance of the gains in the present study the writer 
1 
followed the procedures outlined by Holzinger. The Holzinger 
formula for probable error of difference between two me ans is: 
P.E.M1 - M2 :: yl ( P.E.M ~~ + {_:.E. M2J?-
P.E. Mt is the probable error of the mean for the initial 
testing. P.E. M2 is the probable error of the mean for the final (test-
1 Karl. J. Holzinger, Statistical Methods for Students in 
Education, p. 235· 
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ing. The probable error of the mean was found by the formula: 
P.E. ~ 1 -:: .6745 X S.D • 
.1.'1 -
--rN 
S.D. means the standard deviation of the distribution of 
scores. N means the number of cases. 
2 
The formula used for computing the standard deviation was: 
S.D.=- -v ~fd.. - ~~fqy x step interval 
For example, in the case of the initial A. P. Te s t for the 
fourth grade, the total number of cases was 323. From the 
1 
distribution table the sum of the frequencies times the deviatiol 
from the mean ~fd) was found to be 108. The sum of the squared 
deviations ~fd) was found to be 4198. The computation was as 
follows: S.D. -:: ~ ~fd;l.. (~fdr X step interval 
--v 4198 
- 323 
:.. l) 13 
108 X 4 
323 
.112 X 4 
- -v 12.888 X 4 
3.59 X 4 "' 14.36 
Therefor e, the S.D. for t he initial testing is 14.36. 
The probable error of the mean for the initi al te s ting was 
computed in this manner: 
:: 
. 6745 X S.D. 
iJi 
.6745 X 14 .36 
l(323 
9 .69 
17.97 - .54 
1 Karl J. Holzinger, op.cit., p. 233. 
2 Karl J. Holzinr-;er. op.citq p. 109. 
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Therefore, the mean of the fourth grade initial A. P. Test is 
77.52-:- .54. 
In the same way the probable error of the mean of the final 
test for the same grade was found to be .31. 
The prob~ble error of the difference between the means wa s 
computed as follows: 
p .E •. , 
lvl 1 ::: -v ( p • E • M ,J + 
~ -v ( . 54 t --t-
"' -y-.2916 + 
lj-:387f 
l p .E "M;t 
( . 3 1 );L 
.0961 
.62 
Holzinger says, "The general rule is that a difference or a 
statistical constant of any sort is not significant unless it is 
1 
at least four times its probable error." 
The actual difference between the initial mean, 77.52, and 
he final mean, 88.61, of the fourth grade A. P. Test was 11.09 
hi ch is fifteen times its probable error, and therefore, 
ighly significant, statistically speaking. 
In a similar manner the probable error of all of the tests 
' or all of the grades was computed. The results were as follows: 
On the fourth grade S. P. Test the actual difference in the 
means was 86.18- 56.01 or 30,17, which is 26 times its P.E. 
( 1.12), and therefore highly significant. 
- - .'=-i ==:---:; 
On the sixth grade A._P. Test the actual difference in the 
means was 90.83- 89.83 or 1.00, which is only twice its P.E.( .4 ) 
1 Karl J. Holzinger, op. cit., p. 237. 
========~======~============================-=-==-~-==---~~====~===*====~ 
and therefore not s ignificant . 
On the sixth grade S. P. Test the actual difference in the 
means was 92.0l~- 89.31 or 2.73, which is five times its P.E. 
(.52), and therefore significant. 
On the si xth grade M.P. Te s t the actual difference in the 
means was 83.24 - 75.15 or 13.09, which is 27 times its P.E. 
(.53), and therefore highly significant. 
On the e ighth grade A. P. Test the actual difference in the 
means was 92.00 - 88 .42 or 3.58, which is seven times its P.E. 
( .48) , and therefore significant. 
On the eighth grade S. P. Test the actual difference in the 
means was 92.98- 91.87 or 1,11, which is 2.9 times its P.E. 
( .38), and therefore not significant. 
On the eighth grade M. P. Test the actual difference in the 
means was 88.83 - 81.05 or 7.78, which is 14 times its P.E. 
(.53), and therefore highly significant. 
This shows tt~ mean 5 ains to be statistically significant in 
six of the eight cases . . 
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CHAPTER VI 
ERRORS ON INITIAL AND FINAL TESTS COMPARED 
Errors in Addition 
Errors in Subtraction 
Errors in Multiplication 
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CHAPTER VI 
ERRORS ON INITIAL AND FINAL TESTS COMPARED 
Each pupil's er ·rors were analyzed for each test exactly as 
was done for the initial tests. The individual records of 
examples missed with the reasons analyzed as closely as possible 
were made for each child on the same sheet with the October 
record. The sample sheet appearing in Exhibit E appears in its 
completed form in Exhibit I. Each child's record was completed 
in a similar manner. 
Errors in Addition 
Table XCI shows the distribution by grades of the more 
common types of errors found on the A. P. Test on both the Octo-
ber and the Mr1 .. rch testings. It is read as follows: In October 
119 errors on · the primary facts were made by fourth grade pupils 
37 by sixth grade pupils, and 31 by eighth grade pupils. In 
contrast, in March the fourth grade made only 28 errors on the 
primary facts; the sixth grade, 34; and the eighth grade, 17. 
The decade facts still took a very large toll. There were 1238 
errors on decade fa cts in Grade IV in October, and 576 such 
errors in March. In Grade VI decade facts caused errors in 676 
cases in October and in 525 cases in March. In Grade VIII there 
were 503 such errors in October and 403 in March. Zeros or gaps 
caused errors in 32 cases in Grade IV in October, and in 18 in 
March; in 9 cases in Grade VI in October, and 12 in March; in 5 
cases in Grade VIII in October. a.nd in 3 in March. The remai nde 
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EXHIBIT I. DIAGNOSIS OF ERRORS 
Child's name -Eugene SQhool ---------
Type of error 
Primary facts 
Decade facts 
Zeros or gaps 
Carried when no need 
Carried too few 
Carried too many 
Failed to carry 
Decimal point 
Omitted whole example 
Omitted part example 
Jumped a decade 
Skipped a decade 
Subtraction facts 
Minuend from subtrahend 
Zeros or gaps 
Forgot had borrowed 
Borrowed when no need 
Used wrong process 
Omitted whole example 
Omitted part example 
Borrowed too many 
Multiplication facts 
Addition facts 
Carrying difficulties 
Zeros or gaps 
.A. P. Test 
S. P. Test 
M. P. Test 
Faulty arrangement partial product 
Misread own figures 
Failed to use a part of multi~lier 
Decimal point 
Omitted whole example 
Wrong process 
A SAM:PLE SHEET 
Gr. VI Teacher 
Examples missed 
October March 
0 V W X 
m r 
y 
a q 
w 
f 
b 
1 
n 
e 
t 
f 
V X 
g 
u 
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TABLE XCI. DISTRIBUTION OF CHIEF ERRORS MADE BY ALL GRADES 
ACCORDING TO THE TYPE OF ERROR ON THE INITIAL AND FINAL 
A. P. TESTS 
-
• 
Type of error Grade IV Grade VI Grade VIII 
Oct. Mar. Oct. Mar. Oct. Mar. 
Primary facts 1 19 28 37 34 31 17 
Decade facts 1238 576 676 525 5V3 403 Zeros or gaps 
-
32 1.3 9 12 5 3 Carried when no need 10 6 28 12 7 8 Carried too f ew 75 47 67 45 132 53 Carr i ed too many 39 18 59 48 13 1 39 Failed to carry 13 53 58 30 63 23 Omitted decimal point 222 2 10 1 14 7 Omitted whole example 20 9 5 6 25 Omitted part example 22 3 1 1 6 7 1 Miscellaneous 
Jumped a decade 12 6 18 10 17 1J Skipped a decade 17 1 1 4 B 1 2 Transposed answer 1 3 1 Wrong process 2 
Added 1 to answer 1 
Number of pupils 
taking the test 323 319 341 326 323 323 
• • 
of the Table is read similarly. It will be seen that in Grade 
IV the number of errors on primary facts decreased from 119 to 
28, on decade facts from 1238 to 576, .and decimal point errors 
from 222 to 22. Grade VIII made some improvement in the number 
of errors due to carrying. With the exception of the decrease 
in decade fact errors Grade VI did not make the improvement 
that is noted :l.n the other grades. 
Table XCII shows the distribution of errors on the A. P. Test 
1 
according to the specific examples in the test for both the 
October and March te stings. It is read as follo ws: On example a 
in October 64 fourth grade pupils, 22 sixth grade pupils, and 17 
eighth grade pupils failed. In March on the same example 20 
fourth grade pupils, 14 sixth grade pupils, and 11 eighth grade 
pupils failed. The remainder of the Table is read s:l.milarly. 
It will be seen that in both testings example !. bad by far the 
greatest number of errors in each grade, with example ~ ranking 
second in both cases. 
Errors in Subtraction 
Table XCIII shows the distribution of errors made by all 
grades a. .ccording to the type of error on the S. P. Test for both 
the October and March tests. It is read as follows: In O~.tober 
a lack of knowledge of the subtraction facts caused errors in 
398 cases in Grade IV, in 176 cases in Grade VI, and 172 
cases in Grade VIII. In March a similar difficulty caused errors 
1 Copies of the tests used appe ar in the Appendix. 
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TABLE XCII. THE NilllBER OF PUPILS IN ALL GRADES WHO MISSED 
EACH EXAMPLE OF THE INITIAL AND FINAL A. P. TESTS 
Number of pupils 
Test example Grade IV Grade VI Grade VIII 
Oct. Mar. Oct. Mar. oct. Mar. 
a 64 20 22 14 17 1 1 
b 24 8 17 6 19 7 
c 27 8 14 17 30 9 d 17 9 14 3 13 9 
e 21 2 4 4 4 3 
f 12 4 5 7 9 3 
g 14 6 6 10 1 t 6 
h 23 7 20 8 17 7 
1 23 3 6 4 3 1 j 1 1 7 9 7 8 2 
k 16 9 19 5 13 3 
1 38 15 1 1 10 19 10 
m 41 14 20 16 21 13 
n 59 26 28 16 44 18 
0 74 26 37 32 42 29 p 123 53 51 59 55 35 
q 108 48 52 48 59 27 
r 97 50 43 38 ' 49 21 
s 35 35 49 35 47 25 
t 102 35 so 26 43 33 
u 143 75 67 74 72 48 
v 188 76 97 83 94 66 
w 134 50 52 42 67 45 
X 232 129 145 1 13 130 95 
y 147 67 63 53 58 37 
Number of pupils 
I 
taking the test 323 319 341 326 323 323 
-
'------
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TABLE XCIII. DISTRIBUTION OF CHIEF ERRORS MADE BY ALL GRADES 
ACCORDING TO THE TYPE OF ERROR ON THE INITIAL AND FINAL 
S. P. TESTS 
Type of error Grade IV Grade VI G-rade VIII 
Oct. Mar. Oct. Mar. Oct. Mar. 
Subtraction facts 393 98 176 50 172 62 
Took minuend from 
subtrahend 153 63 50 35 31 27 
Zeros or gaps 1492 480 176 84 48 35 Forgot. had borrowed 791 227 324 125 139 133 
Borrowed when no need 92 59 67 72 91 63 Used wrong process 135 32 22 6 23 2 
Omit ted dec imal point 27 1 21 6 2 Omitted whole example 33 9 7 9 4 4 
Omitted par t example 1 14 7 1 
Miscellaneous 
Borrowed too many 9 1 1 4 5 Added the borrow 1 1 
Complete ignorance of 
the borrowing process 264 127 
Number of pupils 
taking the test 326 319 340 330 335 323 
• 
in 98 cases in Grade IV, in 50 cases in Grade VI, and in 62 
cases in Grade VIII. In October in Grade IV there were 153 
attempts to take the minuend from the subtrahend; there'were 50 
such attempts in Grade VI, and 31 in Grade VIII. In March in 
Grade IV there were 63 such attempts, 35 in Grade VI, and 27 in 
Grade VIII. The remainder of the Table is read in a similar 
manner. It will be seen that at the time of both tests zeros 
caused the most errors in Grade IV, with the second largest 
cause of error being for.getting that one had borrowed. In both 
tests this was the largest cause for errors in both Grade VI and 
Grade VIII. In October there were 13 fourth grade childr en who 
showed a complete lack of knowledge of the borrowing process, 
causing 264 examples to be missed for this reason. In March 
there were 6 such children, causing 127 examples to be missed. 
Table XCIV shows the distribution of errors made by all 
grades according to the specific examples of the s. P. Test for 
both the October and the M:arch tests. It is read thus: In Octo-
ber on example...J! 83 f our·th grade pupils, 37 sixth grade pupils, 
and 14 eighth grade pupils made errore. In March on the same 
example 29 fourth grade pupils, JO sixth grade pupils, and 4 
eighth grade pupils made errore. On example Q in October errors 
were made by 62 fourth grade pupils, 28 sixth grade pupils, and 
24 eighth grade pupils. In March errors were made on this exam-
• ple by 12 fourth grade pupils, 2 sixth grade pupils, and by 4 
eighth grade pupils. The remainder of the Table is read in a 
similar manner. It will be seen that on bo t h testa Grade IV 
made the most errors on example ~' while both Grade VI and Grade 
176 
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TABLE XCIV. THE NUMBER OF PUPILS IN ALL GRADES WHO MISSED 
EACH EXAMPLE OF THE INITIAL AND FINALS. P. TESTS 
Number of pupils 
Test example Grade IV Grade VI Grade VIII 
Oct. Mar. Oct. Mar. Oct. Mar. 
a 83 29 37 10 14 4 
b 62 12 28 2 24 4 
c 61 13 26 5 29 8 
d 173 38 45 20 45 21 
e 98 14 20 4 6 2 f 158 68 50 36 40 24 
g 114 36 31 10 7 5 h 117 34 19 15 25 8 
i 203 67 34 17 30 10 
j 152 39 40 24 29 10 
k 135 26 22 9 15 1 1 
1 136 42 35 15 27 16 
m 106 29 26 8 32 14 
n 166 60 25 4 24 5 
0 174 63 51 9 41 19 p 100 39 30 17 20 14 
q 141 40 29 13 13 6 
r 148 45 39 34 38 23 
s 232 92 67 34 38 29 
t 144 35 28 7 21 7 
u 172 64 28 10 13 7 
v 141 34 20 6 12 10 
w 160 51 43 12 20 3 
X 179 45 34 13 33 29 
y 205 89 72 46 72 41 
Number of pupils 
taking the test 
326 319 340 330 335 323 
• 
VIII'made the most errors on examp~e ~· 
Errors in Mult~plication 
Table XCV shows the distributioh of errors according to the 
type of error on the M. P. Test foft.> both the October and the 
March testings. It is read as follows: In October in Grade VI 
522 errors were caused by a lack of knowledge of multiplication 
facts while in Grade VIII 525 errors had the same cause. In 
March this cause was responsible for 213 errors in Grade VI and 
for 209 errors in Grade VIII. In october a lack of knowledge 
of addition facts caused 221 errors in Grade VI and 124 errors 
in Grade VIII. In March this cauEe was responsible for 96 error: 
in Grade VI and for 120 in Grade \III. The remco. inder of the 
Table is read similarly. In Marcr as in October in . both grades 
addition fact ignorance and carry~ng difficulties caused a large 
percentage of multiplication erro1s. The decimal .point caused 
more trouble in multiplication th~:n in either addition or 
subtraction. 
Table XCVI shows the distribut'on of errors on theM. P. Test 
according to the specific example! in the test, for both the 
october and the March testings. t is read as follows: In Octo-
ber on example ~ 20 errors were m:~de by sixth grade pupils and 
30 by ei ghth grade pupils. In Ma~>ch on the sane example 2 errorl 
were made by sixth grade pupils aJ d 2 by eighth grade pupils. On 
example 12. in October 20 errors wel>e made by sixth grade pupils 
and 16 by eighth grade pupils; in March, 3 errors by sixth 
grade pupils and 4 by eighth grade pupils were made on this 
178 
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TABLE XCV. DISTRIBUTION OF CHIEF ERRORS MADE BY ALL GRADES 
ACCORDING TO THE TYPE OF ERROR ON THE INITIAL AND FINAL 
M. P. TESTS 
Type of error Grade VI Grade VIII 
Oct. Mar. Oct. Mar. 
Multiplication facts 522 213 525 209 
Addition facts 221 96 124 120 
Carrying difficulties 198 171 181 177 Zeros or gaps 222 97 232 156 
Faulty arr angement of the 
partial product 161 142 118 76 
Misread own figures 16 19 24 22 
Failed to use a part of 
multiplier 145 92 57 41 
Decimal point 531 173 203 80 
Miscellaneous 
Omitted whole example 13 16 5 3 Used wrong process 4 7 5 
Multiplier not always 
multiplier · 4 5 
Number of pupils 
taking the test 343 329 330 320 
TABLE XCVI • THE NUMBER OF PUPIL~ IN ALL GRADES WHO MISSED 
EACH EXAMPLE OF THE INJ!fl[AL AND FINAL M. P. TESTS 
Test example 
a 
b 
c 
d 
e 
f 
g 
h 
1 
j 
k 
1 
m 
n 
0 
p 
q 
r 
8 
t 
u 
v 
w 
X 
y 
Number of pupils 
taking the test 
Number of pupils 
Grade lTI Grade VIII 
Oct. M~r. Oct. Mar. 
20 
20 
16 
24 
175 
35 
205 
65 
51 
42 
51 
42 
44 
115 
84 
36 
91 
106 
89 
290 
74 
70 
1 19 
188 
70 
343 329 
30 2 
16 4 
12 3 
21 7 
204 128 
25 8 
56 14 
34 5 
30 26 
32 16 
52 29 
33 26 
43 23 
97 45 
75 68 
40 21 
84 45 
60 42 
60 29 
- ' 140 61 
43 33 
50 43 
78 54 
150 120 
52 28 
330 320 
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example. The remainder of the Table is read similarly. In 
both testings Grade VIII made its largest number of errors on 
6 0 
example ~· This was caused by the examples 2 and 2, the 
isolated zeros giving much more trouble than zeros in larger 
examples. 
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THE EXPERIMENTAL AND CONTROL GROUPS COMPARED 
Composition and Selection of the Groups 
The Groups Considered as Wholes 
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CHAPTER VII 
THE EXPERIMENTAL AND CONTROL GROUPS COMPARED 
Composition and Selection of the Groups 
The experimental group consisted of six eighth grados or 
168 pupils, eleven sixth grades or 296 pupils, and eleven 
fourth grades or 293 pupils. The teachers of these grades wer e 
asked to give corrective work in addition, subt raction, and 
multiplication, based on pupil needs as revealed by the October 
tests. 
The control group consisted of five eighth grades or 162 
pupils, one sixth grade of 34 pupils, and one fourth grade of 30 
pupils. The teachers of these rooms were not shown the correct-
ed October tests, and were requested merely to carry on their 
class work in their usual manner. 
The control group was s e lected for the writer by the Superin~ 
tendent of Schools. It s .o happened that the teacher of the 
sixth grade control group was one of the very be st teachers in 
the system. This fact helps to explain why the re sults of her 
"ordinary class work" were more telling than the results of 
specific corrective measures in the hands of some others of the 
teachers. It also happened that this particular sixth grade 
made the best showing on the initial tests, f r om the standpoint 
of having the highest percentage of perfect scores on the A. P. 
and S. P. 'I'e s ts, and of having the highest means on the S. P. 
and M. P. Tests. 
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It is to be regr etted tha t in the case of the sixth and 
fourth grades the size of the control and experimental groups 
was not more nearly equal. It is pos,sible that had the writer 
realized the disadvantage of this in time other arrangements 
might have been made. To of fset this difference in size of 
groups, and to make any conclusions drawn more valid, pairs were 
matched by the writer as carefully as possible. This will be 
explained more fully later in this chapter. 
The Groups Considered as Who l es 
Table XCVII shows a comparison of the gains in mean scores 
obtained on the final tests by the experimental and control 
groups taken as wbo'les. The mean scores for both the October 
and March tests for both groups are given, the differences noted 
and the differences between groups computed. It will be noted 
that with the exception of the case of the sixth grade on the 
A. P. Test the differences in mean gains were all in favor of th 
experimental group. The minimum mean gain of the experimental 
group over the control group was in the case of the fourth grade 
-
on the A. P. Test when the gain was 6.65. The maximum mean gain 
was in the case of the fourth grade on the s. P. Test when the 
gain was 12.77. 
The Groups as Paired Pupils 
To render conclusions more ~alid, and to offset any differenc s 
due to difference in size of groups, pupils from the control 
group were verv carefully matched with pupils from the exDer1-
184 
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TABLE XCVII. COMPARISON OF GAI NS I N l~iEAN SCORES OBTAINED I N 
FINAL TESTS BY EXPERHlENTAL AND CONTROL GROUPS TAKEN 
AS WH OLES 
A. P. Test 
No. Oct. rJ ar. Difference 
Grade Group Pupils Test Test Difference between groups 
Experi-
IV mental 293 76 . 86 88.64 11 . 78 6 .65 Control 3V 83 . 20 88 . 13 L~ • 93 
Experi-
VI mental 3J 7 87. 09 90 . 30 3. 2 1 Control 34 88 .41 92.53 L~. 1 2 0 . 9 1 
Experi-
VIII mental 168 8[3 . 12 95.21 7 .09 7.33 Control 154 88.75 (38 .51 -0.24 
s. P . Test 
Experi-
IV mental 294 56 .54 87.31 30.77 12.77 Control 3v 57 . 33 75.33 18,00 
Experi-
VI mental 307 86.23 95. 12 8 .89 8 .J4 Control 33 96. 12 96 .97 .85 
Experi-
VIII mental 170 gJ . 71 98 .80 8.0:? 7.51 Control 162 9 1. 93 92.51 .58 
M. P . Test 
Experi-
VI mental 309 74. 22 87.67 13.45 6 . 83 Control 34 3 1 . 65 88.27 6 .62 
Experi-
VIII mental 167 80 .24 93.54 13.30 1 ~ .74 Control 162 8 1.31 83.87 2.56 
J 
ental group. This was done on the basis of age, grade, and 
of initial test scores. As has already been stated intelligence 
atings for the pupils was not available. A pair consists of 
wo pupils in the same grade with identical initial test scores, 
hose ages do not vary more than two months in any case. In 
a few cases do the ages vary as much as t wo months. Usuall 
hey are identical, or vary one month.. Exhibit J is a sample 
beet showing how the pairs were ma tched. In Grade VIII, from 
total of 320 pupils, it was possible to thus match only some 
ixty pairs. In Grades IV and VI with the much larger experi-
ental group to choose from, it was possible to match a lar ger 
ercentage of the smaller control groups. Even in these cases, 
owever, it was by no means possible to match every child from 
he control groups. The matching was, of course, done separatel 
or each test. 
Tables XCVIII - CV show comparisons of the gains made by the 
aired pupils for every test and grade. In ea ch case, pupil a. 
s the experimental group pupil, and pupil b the control group 
upil. It will be seen that while in occasional instances the 
r ifference in gains was in favor of the control group pupil, in 
he majority of instances the difference in gain wa s in favor of 
he experimental group pupil, the difference in the mean gain in 
very instance being in favor of the experimental group. 
Table CVI summarizes the material of Tables XCVIII- CV, 
~elating to the paired groups. The mean gains for both groups 
~ or all grades and processes are shown, with the difference 
hoted In ever instance the difference in m 
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EXHIBIT J. SAMPLE SHEET OF PAIRED FOURTH GRADE PUPILS 
ON THE INITIAL A. P. TEST 
Pair Pupil Age Test score Time 
a 9 · 1 88 12 minutes 
b 9-1 88 16 fl 
a 10-1 84 16 minutes 
2 b 10-1 84 1 1 It 
a 8-1 , 96 23 minutes 
3 b 8-11 96 22 II 
a 8-9 84 30 minutes 
4 b 8-9 84 26 It 
a 9-6 96 21 minutes 
5 b 9-6 96 21 II 
a 9-7 72 13 minutes 6 b 9-7 72 13 It 
a 8-5 88 17 minutes 
7 b 8-5 88 16 It 
a 9-7 92 16 minutes 
8 b 9-7 92 20 fl 
a 9-5 84 23 minutes 
9 b 9-5 8L~ 23 It 
a 8-9 72 20 minutes 
10 b 8-9 72 16 II 
a 10 -0 72 20 minutes 1 1 b 9-11 72 25 II 
a 9-6 68 28 minutes 12 b 9-7 68 36 II 
a 10-9 72 28 mi nutes 
13 b 10-9 72 9 II 
a 9-4 84 18 minutes 14 b 9-4 84 17 II 
a 11-4 84 13 minutes 15 b 11 -4 84 17 II 
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TABLE XCVIII. C O:iviP AR I SON OF GAINS lV.:ADE ON FHrAL A. l) . TEST 
BY PAIRED FOURTH GRADE PUl' ILS 
Difference in 
Oct. Mar. favor of 
Pair no. Pupil Test Test Gains Experi- Control 
mental group 
group 
a Go 0 92 4 12 
1 b 38 80 
-
8 
a 84 84 0 
2 b 84 92 s 8 
a 96 96 0 4 
3 b 96 92 - 4 
a 8L~ 100 16 3 
4 b &34 92 8 
a 9 6 100 4 
5 b 96 100 4 
a 72 100 28 8 
6 b 72 92 20 
a 38 100 12 
7 b 88 100 12 
a 92 96 4 4 
8 b 92 92 0 
a 84 92 3 
0 
:7 b 84 92 8 
a 72 92 20 16 
10 b 72 76 4 
a 72 96 24 12 
1 1 b 72 34 12 
a 68 88 20 4 
12 b 68 34 16 
a 72 100 28 16 
13 b 72 84 12 
a 84 96 12 12 
14 b 84 84 0 
continue d on next page 
I 
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TABLE XCVIII. ( Continued) COIVIPAR I SON OF GAI NS MADE ON 
FINAL A. P . TEST BY PAIRED FOURTH GRADE PUPI LS 
Difference in 
Oct. Mar. favor of 
Pair no. Pupil Test Test Gains Experi- Cont r ol 
mental group 
group 
r---
a 84 84 0 
15 b 84 92 3 8 
a 88 96 8 12 
16 b 88 84 
-4 
a 88 92 4 
17 b 88 92 4 
a 84 92 8 8 18 b 84 ·34 0 
a 76 92 16 12 
19 b 76 80 4 
a 92 96 4 8 20 b 92 88 
-4 
a 84 92 8 16 
2 1 b 84 76 - 8 
-
a su 96 16 20 
22 b 8\J 76 
-4 
a 76 88 12 
23 b 76 88 12 
Mean ga i n s 
Expe r imental gr oup 
-
1 1 . 13 
Contro l group 
- 4.35 
TABLE XCIX. 
Pair no. Pupil 
a 
b 
a 
2 b 
a 
3 b 
a 
4 b 
a 
5 b 
a 
6 b 
a 
7 b 
a 
8 b 
a 
9 b 
a 
to b 
a 
1 1 b 
a 
12 b 
a 
13 b 
COMPARISON OF GAINS MADE QN FINAL S. P. TEST 
BY PAIRED FOURTH GRADE :PUPILS 
oct. 
Test 
48 
48 
24 
24 
88 
88 
24 
24 
80 
80 
88 
88 
48 
48 
88 
88 
72 
72 
20 
20 
76 
76 
24 
24 
52 
52 
Mar. 
Test Gains 
96 48 
88 40 
92 68 
64 40 
100 12 
96 8 
100 76 
60 36 
96 16 
92 12 
96 8 
92 4 
100 52 
100 52 
92 4 
92 4 
1JO 28 
92 20 
80 60 
72 52 
100 24 
76 0 
92 68 
96 72 
100 48 
88 36 
Difference 1n 
favor of 
Experi- Control 
mental group 
group 
8 
28 
40 
4 
8 
8 
24 
4 
12 
continued on next p age 
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TABLE XCI X. (Continued) COMPAl=tiSON OF GAINS IviADE ON 
FINAL s. P . TEST BY PAIRED FOUR TH GRADE PUPILS 
Difference in 
oxt. Mar. favor of 
Pair no. Pupil Test Test Gains Experi- Control 
mental group 
gr oup 
a 8r3 40 
-48 
14 b 88 92 4 52 
a 8 100 92 64 
15 b 8 36 28 
a 12 16 4 
16 b 12 16 4 
a 24 100 76 12 
17 b 24 88 64 
a 48 84 36 28 
18 b 48 56 8 
a 60 84 24 8 
19 b 60 76 16 
' 
a 92 92 0 4 
2U b 92 88 - 4 
a 84 100 16 24 
2 1 b 84 72 
-
8 
a qo 100 20 16 
22 b 80 84 4 
a 8J 100 20 8 
23 b 8·.) 92 12 
a 64 100 36 4 24 b 64 96 32 
a 92 1 JO 8 24 
25 b 92 76 
-16 
a 68 96 28 72 
26 b 68 24 
-44 
continued on next page 
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TABLE (Continued) CQiiilP AR IS ON OF GAI .rTS biA.DE ON 
FINAL s. P . TEST BY PAIRED FOURTH GRADE PUPILS 
Difference in 
Oct. 11.1ar. favor of 
Pair ·no. Pupil Ts st Test Gains Experi- Control 
mental group 
group 
a 48 72 24 12 
27 b 48 60 12 
a 38 100 12 12 
28 b 38 88 0 
Mean gain 
Experimental group 
-
30.71 
Control group - 17.43 
TABLE C. 
Pair no. Pupil 
a 
b 
a 
2 b 
a 
3 b 
4 
a 
b 
a 
5 b 
a 
6 b 
a 
7 b 
a 
8 b 
a 
9 b 
a 
10 b 
a 
1 1 b 
a 
12 b 
a 
13 b 
COIVIPAI.'=(ISON OF GAINS MADE ON FINAL A. P. TEST 
BY PAIRED SIXTH GRA.DE PUP I LS 
Oct. 
Test 
9 2 
92 
92 
S2 
. 68 
68 
96 
96 
96 
96 
88 
88 
88 
E38 
92 
92 
84 
34 
9 6 
9 6 
92 
92 
80 
80 
84 
84 
Mar. 
Test 
92 
88 
96 
88 
84 
76 
96 
92 
100 
92 
100 
100 
100 
96 
100 
100 
96 
72 
100 
96 
96 
100 
96 
96 
92 
88 
Gains 
0' 
-4 
4 
-4 
16 
8 
0 
-4 
4 
-4 
12 
12 
12 
8 
8 
8 
12 
-12 
4 
0 
4 
8 
16 
16 
8 
4 
Differ ence in 
favor of 
-~ 
Experi- Control 
mental group 
group 
4 
8 
8 
4 
8 
4 
24 
4 
4 
continued on next page 
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TABLE C. (Continued) CQI\fP.ARISON OF GAINS kADE u N 
Pair no. 
14 
15 
16 
17 
18 
19 
FINAL A. P . TE ST BY PAil=i.ED S I XTH GRADE l'UP I LS 
:t' upil 
a 
b 
a 
b 
a 
b 
a 
b 
a 
•b 
a 
b 
Oct. 
Test 
76 
76 
92 
9 2 
92 
92 
96 
96 
88 
88 
92 
92 
Mar. 
Test 
100 
88 
100 
92 
96 
88 
100 
100 
100 
92 
10J 
84 
Mean gains 
Gains 
24 
12 
8 
0 
4 
-4 
4 
4 
12 
4 
8 
_g 
Experimental group - 8,42 
Control group - 2.32 
Difference in 
favor of 
Experi- Control 
mental group 
group 
12 
.g 
8 
8 
16 
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TABLE CI. COMPARISON OF GAINS MADE ON FINAL S. ' :J J: • TEST 
BY PAIRED SIXTH GRADE PUPILS 
Difference in 
oct. Mar. favor of 
Pair no. Pupil Test Test Gains Experi- Control 
mental group 
group 
,. 
,I 
96 96 0 4 a 
b 96 92 -4 
a 96 96 0 
2 b 96 100 4 4 
a 96 96 4 4 
3 b 96 92 -4 
a 96 96 0 
4 b 96 100 4 4 
a 96 100 4 8 
5 b 96 92 -4 
a 96 100 4 
6 b 96 100 4 
a 96 96 0 
7 b 96 96 J 
a 96 96 0 4 
8 b 96 92 -4 
a 96 100 4 
9 b 96 100 4 
a 92 100 8 
10 b 92 100 8 
a 96 100 4 
1 1 b 96 100 4 
a 96 96 0 
12 b 96 96 0 
a 72 92 20 
13 b 72 92 20 
continued on next page 
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TABLE CI. (Continued) COMPARISON OF GAINS MADE ON FINAL s. P. 
TEST BY PAIRED SIXTH GRADE PUPILS 
Difference in 
Oct. Mar. favor of 
Pair no. Pupil Tes t Test Gains Exper i - Control 
mental group 
group 
a 100 100 0 4 
14 b 100 96 -4 
a 190 100 0 12 
15 b 100 38 -12 
Mean gains 
Experimental group 
- 3.20 
Control group 
- 1.07 
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TABLE CII. COI/IPARISON OF GAINS MADE ON FINAL I{ . P . TEST 
BY PAIRED SIXTH GRADE PUPILS 
Difference in 
Oct. Mar. favor of 
Pair no. Pupi l Test Test Gains Experi- Control 
mental group 
group 
a 80 96 16 8 
I 1 b 30 88 8 
a 92 96 4 4 
2 b 92 92 0 
a 72 80 8 4 
3 b 72 76 4 
a 84 92 8 8 
4 b 8L~ .34 0 
a 84 92 8 
5 b 84 96 12 4 
a 80 96 16 16 
6 b 80 30 0 
a 48 76 28 56 
7 b 48 20 -28 
a 76 96 20 8 
8 b 76 88 12 
a 96 92 
-
4 4 
0 
,.1 b 96 96 0 
a 92 100 8 8 
10 b 92 92 0 
a 72 92 20 
1 1 b 72 96 24 4 
a 96 84 -1 2 
12 b 96 88 
-
8 4 
L a 68 68 0 
~ 13 b 68 72 4 4 
continued on next page 
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TABLE CII. ( Continued ) COMPARISON OF GAINS lhADE ON 
FINAL M. P. TEST BY PAIRED SIXTH G ::<.A DE PUPILS 
-
Differenc e in 
\._.., Oct. Mar. favor of Pair no. Pupil Test Test Gains Expert- Control 
mental group 
group 
a 84 100 16 8 14 b 34 92 8 
a 76 96 20 4 
15 b 76 92 16 
a 83 96 8 16 b 88 100 12 4 
a 88 100 12 1.~ 
17 b 88 96 8 
a 84 92 8 4 18 b 84 88 4 
a 72 92 20 
19 b 72 92 20 
a 68 92 24 
20 b 68 96 28 4 
a 38 100 12 21 b 88 100 12 
a 92 88 
- 4 22 b 92 100 8 12 
a 76 ,g8 12 8 23 b 76 80 4 
a 88 76 
-12 24 b 38 88 0 12 
a 84 96 12 16 < 
~ 25 b 84 80 
- 4 
a 84 96 12 
26 b 84 96 1'"' c 
continued on next j)age 
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TABLE CII. (Continued) COMPARISON OF GAINS MADE ON FINAL 
M . p • TEST BY PAIRED SIXTH GRADE PUPILS 
Difference in 
Oct. Mar. favor of 
Pair no. Pupil Te s t Test Gains Experi- Control 
mental group 
group 
a 88 92 4 
27 b 88 100 12 8 
a 88 96 8 
28 b 88 96 8 
Mean g c:d ns 
Experimental group - 9. 72 
Control group 
- 6.29 
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TABLE CIII. CO MPARISON OF GAINS MADE ON FDTAL A. P. TEST 
BY PAIRED EIGHTH GRADE PUPILS 
Difference in 
Oct. Mar. favor of 
Pair no. Pupil Teet Test Gains Experi- Control 
mental group 
group 
a 88 100 12 
b 88 100 12 
a 88 100 12 16 
2 b 88 84 - 4 
a 92 100 8 12 
3 b 92 88 - 4 
a 96 92 
- 4 
4 1; 96 92 - 4 
a 92 100 8 12 
5 b 92 88 
- 4 
a 80 92 12 4 
6 b 80 88 8 
a 72 96 24 28 
7 b 72 68 
- 4 
a 88 100 12 4 8 b 88 96 8 
a 84 100 16 12 9 l ; 84 88 4 
a 80 96 16 10 , 80 h 96 16 
a 76 100 24 46 1 1 1') 76 56 -20 
a 96 100 4 8 12 l) 96 92 - 4 
a 84 92 8 13 "b 84 88 4 
a 84 96 12 4 14 b 84 92 8 
continued on next page 
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TABLE CIII. (Continued) COMPARI SON OF GAI NS l(!ADE JN 
FI NAL A. P . TEST BY PAIRED EIGHTH GRADE PU:?ILS 
:---· 
Differen ce in 
Oct. lVIar. favor of 
Pair no. Pupil Test Test Gains Experi- Control 
mental group 
group 
.. 
a 9 2 96 4 4 
15 b 9 2 92 0 · 
a 96 100 4 
16 b 96 100 4 
a 88 100 12 8 
17 b 88 92 4 
a 88 100 12 8 
18 b 88 92 4 
a 80 100 20 16 
19 b so 84 4 
a 68 92 24 24 
20 b 68 68 0 
a 92 100 8 
2 1 b 92 100 8 
a 88 92 4 
22 b 88 92 4 
a 38 100 12 12 
23 b 88 88 0 
a 96 96 J 4 
24 b 9 6 92 
-4 
a 88 96 8 12 
2 5 b 88 92 - 4 
a 92 92 0 8 
26 b 92 84 -8 
a 96 100 4 4 
27 b 96 96 0 
a 84 100 16 
28 b 34 92 3 
continued on next page 
I 
202 
TABLE CIII. ( Continued) COMPARI SON OF Gi1.INS ivi.ADE ON 
FI NAL A. P . TEST BY PAIRED EIGHTH GRADE PUPI ~ ,S 
Difference in 
O<tt. i·ilar. f avor of 
Pair no. Pupil Test Test Gains Exp ~:.ri- Con trol 
mental gr oup 
group 
a 84 88 4 
29 b 84 96 12 8 
a 96 100 4 16 
30 b 96 84 -12 
a 92 100 8 4 
~- 1 b 92 96 4 
a 92 96 4 
32 b 92 :J6 4 
a 96 100 4 4 
33 b 96 96 0 
a 72 100 28 28 
34 b 72 72 0 
a 96 100 4 8 
35 b 96 92 - 4 
a 88 100 12 16 
36 b 88 84 
-
4 
a 96 100 4 12 
37 b 96 88 - 8 
a 83 92 4 8 
3a b 88 84 - 4 
a 96 1..)0 4 12 
39 b 96 88 - 8 
a 72 96 24 8 
40 b 72 88 16 
a 34 "96 12 
4 1 b 84 96 12 
a Su 80 0 
L~2 b 8·;) 80 0 
continued on next nag e 
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TABLE CIII. (Cont inued) C OlVIP~4RISON OF GA.IHS lciADE ON 
FINAL A. P . TEST BY PAIRED l!:ICHITH GRADE PUPILS 
, 
Difference in 
Oct. 1'1ar. favor of 
Pair no . Pupil Test Test Gains Experi- Control 
mental group 
group 
a 9 6 100 4 8 
43 b 96 92 - 4 
a 96 100 4 
44 b 96 100 4 
a 88 100 12 12 
45 b 83 88 0 
a 92 100 8 20 
46 b 92 80 -12 
a 80 96 16 16 
47 b 80 80 0 
a 80 96 16 16 
4 8 b 80 80 0 
a 96 100 4 
49 b 96 100 4 
a 88 100 12 16 
so b 38 84 
-
4 
a 96 100 4 16 
51 b 9 6 84 -12 
a 76 84 8 12 
52 b 76 72 
-
4 
a 92 100 8 8 
53 b 92 92 0 
a 92 100 8 4 
54 b .92 96 4 
a 84 96 12 
55 b 82t- 96 12 
a 88 96 8 G 
56 b 88 88 0 
continued on next page 
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TABLE CIII. (Continued) COMPARISON OF GAINS MADE ON FINAL 
A. P. TEST BY PAIRED EIGHTH GRADE PUPILS 
Difference in 
Oct. Mar. favor of 
Pair no. Pupil Test Test Gains Experi- Control 
mental group 
group 
a 92 92 0 
57 b 92 92 0 
a 84 88 4 36 
58 b 84 52 
-32 
a 96 100 4 28 
59 b 96 72 -24 
a 92 92 0 4 
60 b 92 88 
- 4 
a 96 100 4 
61 b 96 100 4 
a 68 92 24 40 
62 b 68 52 -16 
a 84 100 16 8 
63 b 84 92 8 
Mean gains 
Experimental group - 9.27 
Control group 
- -
.508 
2V5 
TABLE crv. COMPARISON OF GAINS Iv1!-iDE UN lt, I NAL s . P . TEST 
BY PAI RED EIGHTH GRADE PUPILS 
Difference in 
Oct. Mar. favor of 
Pair no. Pupil Test Test Gains Exper i- Control 
mental group 
group 
a 92 100 8 4 
b 92 96 4 
a 80 100 20 16 
2 b 80 84 4 
a 92 10 0 8 12 
3 b 92 88 
-
4 
a 92 96 4 
4 b 92 96 4 
a ~ 8 96 8 8 
5 b 88 88 0 
a 96 100 4 20 6 b 96 80 -16 
a 88 100 12 
7 b 88 100 12 
a 88 100 12 4 
3 b 88 96 8 
a 92 1 0<') 8 4 
9 b 92 96 4 
a 92 10 0 8 
10 b 92 100 8 
a 96 ;96 0 4 
1 1 b 96 92 
-
4 
a 88 100 12 8 
1 2 b 88 92 4 
a 84 96 12 8 
13 b 84 88 4 
a 9 2 100 8 28 14 b 92 72 -20 
continued on next page 
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TABLE crv. ( Continued) C UivlP AR I SON OF GAI NS LADE ON 
F INAL s . P . TEST BY PAIRED EIGHTH GRADE Pill' I LS 
Difference in 
Oct. Mar. favor of 
Pair no. Pupil Test Te s t Gains Experi- Control 
menta l gr oup 
group 
a 9 2 96 4 8 
15 b 92 88 
-
4 
a 9 6 100 4 8 
16 b 96 92 
-
4 
a 92 92 0 4 
17 b 9 2 88 
-
4 
a GJ 100 12 12 
18 b 38 88 0 
a 92 100 8 8 
19 b 92 92 0 
a 92 100 8 20 
20 b 92 80 
-12 
a 9 2 92 0 
2 1 b 92 100 8 8 
a 9 6 100 4 
22 b 6 100 4 
a 9 6 100 4 4 
23 b 96 96 0 
a 92 100 8 8 24 b 9 2 92 0 
a 96 96 0 
2 5 b 96 100 ' 4 4 
a 96 96 0 16 
26 b 96 80 
-16 
a 92 100 8 8 
27 b 92 92 0 
a 80 100 20 8 
28 b 80 92 12 
continued on next ua~e 
l 
TABLE CIV. (Continued) COMPAR ISON OF GAI NS hADE ON 
FINAL s . P . TES 'J' 1~Y PAI RED EIGH TH GRJ'-;.DE PUPILS 
Difference in 
Oct. 1-Jiar. favor of 
Pa ir. no. Pupil Tes t Test Gain s Experi- Control 
mental group 
group 
a 92 100 8 
29 b 92 100 8 
a 96 92 - 4 
3u b 96 96 0 4 
a 516 96 0 8 
3 1 b 96 88 
-
8 
a 96 96 0 
32 b 96 100 4 4 
a 96 1 0 \.J 4 4 
33 b 96 96 0 
a 96 100 4 4 34 b 96 96 v 
a 96 96 0 
35 b 96 J 6 ,) 
a 96 100 4 8 
36 b 96 92 
-
4 
a 96 100 4 
37 b 96 100 4 
a 88 100 12 
38 b 88 100 12 
a 88 100 12 8 
39 b 88 92 4 
a 96 100 4 4 
40 b 96 96 0 
a 88 96 8 16 
41 b 88 s .j 8 
a 96 100 4 12 42 b s;6 88 
-
8 
continued on next Da r<:.e 
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TABLE CIV. ( Continued) C Oii!P AR I SON OF GAI ·JS l\.~.A.DE ON 
FINAL s . P . TEST BY PA IRED EIGHTH GRADE PUPILS 
Difference in 
Oct. Iviar . favor of 
Pair no. Pupil Test Test Gains Experi- Control 
mental group 
group 
a 92 96 4 
43 b 92 96 4 
a 72 92 20 8 
44 b 72 84 12 
a 92 96 4 
45 b 92 96 4 
a 96 96 () 4 
46 b 96 92 - 4 
a 9 2 10.) 8 4 
47 b 92 96 4 
a 96 100 4 4 
43 b 96 96 0 
a 38 96 8 16 
49 b 38 80 
-
8 
a 92 100 8 
50 b ) 2 100 8 
a 88 96 8 
51 b 83 96 8 
a 92 100 8 4 
52 b 92 96 4 
a 88 100 12 
53 b 88 100 12 
a 76 100 24 4 
54 b 76 96 ~0 
a 92 100 8 
55 b 92 100 8 
a 96 96 0 12 . 
56 b 96 84 
-12 
continued on next page 
-
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TABLE CIV. (Continued) COMPARISON c.; F GAINS 1IADE ON 
FI NAL s . P . TEST BY PAIRED EIGHTH GP~.-LiDE PUI-·IJ..,S 
Di ff eren ce in 
oct. Mar. favor of 
Pair no. Pupil Test Test Gains Experi- Control 
mental group 
gr oup 
a 88 1\)0 12 12 
57 b 88 88 J 
a 96 100 4 8 58 b 96 92 
-
4 
a 76 100 24 8 
59 b 76 92 16 
a 84 1JO 16 .l~ 
60 b 84 96 12 
a 38 100 12 12 61 b 88 88 0 
Mean gai ns 
Experimental group 
- 7. 02 Control group 
- 1.36 
-
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TABLE cv. COMPARISON OF GAINS k 4.DE ON FI NAL M. P . TEST 
BY PAIRED EIG-HTH GRADE PUPI LS 
Difference in 
Oct. Mar. favor of 
Pair no. Pupil Test Test Gains Experi- Control 
mental group 
group 
a 9 2 96 4 12 
b 92 84 - 8 
a 92 100 8 8 
2 b 92 92 0 
a 84 96 12 16 
3 b 84 80 
- 4 
a 80 92 12 8 
4 b 80 84 4 
a 84 100 16 12 
5 b 34 88 4 
a 84 76 - 8 
6 b 84 84 0 8 
a 80 92 12 8 
7 b 80 84 4 
a 88 100 12 12 
8 b 88 88 0 
a 92 96 4 8 
9 b 9 2 88 
- 4 
a 88 92 4 4 
10 b 88 88 0 
a 88 100 12 28 
1 1 b 88 72 
-
16 
a 88 96 8 
12 b 88 96 8 
a 80 100 20 12 
13 b 80 88 8 
a 9 2 100 8 16 14 b 92 84 
- 8 
continued on next page 
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TABLE cv. ( Continue d) COMPARISON OF GAINS EADE ON 
F INAL M. P . TEST BY PAIRED EIGHTH GRi\.DE PuPILS 
Di ff erence in 
Oct. Mar . favor of 
Pair no. Pupil Test Test Gains Experi- Control 
mental group 
group 
a 84 92 8 
15 b 84 100 16 8 
a 72 96 24 20 
16 b 72 76 4 
a 76 100 24 24 
17 b 76 76 0 
a 84 100 16 20 
18 b 84 80 - 4 
a 84 96 12 8 
19 b 84 88 4 
a 84 100 16 20 
20 b 84 80 - 4 
a 72 96 24 20 
21 b 72 76 4 
a 68 84 16 
22 b 68 84 16 
a 76 92 16 E3 
23 b 76 84 8 
a 84 38 4 4 
24 b 84 84 v 
a 84 100 16 12 
2 5 b 84 38 4 
a 30 96 16 16 
26 b 80 80 0 
a 84 92 8 4 
27 84 88 4 
.. 
b 
a 88 84 - 4 
28 b 83 92 4 8 
continued on next page 
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TABLE cv. (Continued) COM:?ARISON OF GAINS i·,ADE ON 
F' I NAL Ivi . P. TEST BY PAI RED EI GHTH GRAJE PUPI LS 
Difference in 
Oct. Mar. favor of 
Pair no. Pupil Test Te st Gal ns Experi- Control 
mental group 
group 
a 80 100 20 12 
29 b su 88 8 
a 92 92 0 4 
30 b 9 2 38 
-
4 
a 84 100 16 40 
31 b 34 60 -24 
a 34 96 12 4 
32 b 34 92 8 
a 96 100 4 36 
33 b 96 64 
-32 
a 72 96 24 12 
34 b 72 84 12 
a 84 92 8 16 
3 5 b 84 76 - 8 
a 84 96 12 16 
36 b 34 8 0 
-
4 
a 92 80 -12 4 
37 b 92 76 ·· 16 
a 38 10 0 12 20 
38 b 38 80 
-
8 
a 68 . 9 2 24 36 
39 b 68 56 
-12 
a 76 88 12 4 
40 b 76 84 8 
a 64 96 ~? 24 
.) ·-41 b 64 72 8 
a 76 80 4 
42 b 76 84 8 4 
continued on next page 
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TABLE cv. (Continued) COMPARISON UF G/:~. INS ic·J~DE ON 
FINAL M. P. TEST BY PAIHED EIGH'rH GRADE PUI'ILS 
Difference in 
Oct. :Mar. favor of 
Pair no. Pupil Test Test Gains Experi- Control 
mental group 
group 
a 92 100 8 16 
43 b 92 84 
-
8 
a 84 96 12 8 
44 b 84 88 . 4 
a 76 88 12 )+5 b 76 92 16 4 
a 84 100 16 8 
46 b 84 92 8 
a 92 96 4 8 
47 b 92 88 
-
4 
a 76 1 O•;J 24 8 4 i3 b 76 92 16 
a 92 88 
-
4 12 
49 b 92 76 - 16 
a · 76 84 8 
50 b 76 84 8 
a 92 100 8 
51 b s;r2 30 
-12 20 
a 76 100 24 16 
52 b 76 84 8 
a 84 84 0 8 
53 b 8 11- 76 
-
8 
a 92 96 4 8 5LJ.. h 92 88 
-
4 
a 72 92 20 4 -
55 b 72 88 16 
a 96 96 0 
56 b 96 96 0 
cQntinued on next page 
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TAB!-E cv . (Continued) COIVlP ARISON OF GAINS DE ON 
FINAL M. P . TEST BY PAIRED _EIGHTH GRiWE PUPI LS 
Difference in 
Oct. :Mar. favor of 
Pair no. Pupil Test Test Gains Experi- Control 
mental group 
group 
a 72 96 24 8 
57 b 72 88 16 
a 88 96 8 20 
58 b 38 76 -12 
a 92 100 8 4 
59 b 92 96 4 
a 96 100 4 
6u b 96 100 4 
a 80 92 12 
61 b 8 J 96 16 4 
a 8J 96 16 20 
62 b 80 76 
-
4 
a 80 10•:,) 20 20 
63 b Go so J 
a 96 92 - 4 4 
64 b 96 8 :1 u - 8 
a 92 100 8 4 
65 b < 2 96 4 
a 96 92 - 4 
66 b 96 92 - 4 
a 84 92 8 8 
67 b 84 84 0 
:Mean gains 
Exper imental group 
-
10.81 
Control group 
-
.42 
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TABLE cvi. COMPARISON OF MEAN GAINS OBTAINED ON FINAL 
TESTS BY PAIRED PUPILS 
A. P. Test 
Dif. in favor of 
Experimental Control Difference Experi- Control 
Grade No .Pairs group group mental group 
group 
IV 23 11 . 13 4.35 6.78 X 
VI 1 ,_ 8 .l~2 2.32 6. 10 X 
VIII 63 9 .27 -0.51 9.78 X 
s. P. Test 
IV 28 30.71 17.43 13.28 X 
VI 7l5 3.20 1.07 2. 13 X 
VIII 61 7.02 1.36 5.66 X 
1vL P. Teat 
VI ZS' 9 . 72 6 .2 9 3.43 X 
VIII 67 , 0. 8 1 .42 10.39 X 
I' 
favor of the experimental group. The number of pairs in each 
grade for each test appears at the left in the Table. 
The statistical significance of the difference in mean gains 
for each group of pairs for each grade and process was ascertain· 
1 
ed by using the Holzinger formula. 
In the case of the fourth grade on the A. P. Test the differ-
ence in mean gains between the pairs wa s 11.13(experimental) -
4.35(control) or 6.78, which is four times its P. E.(l.54), and 
therefore statistically significant. 
On the fourth grade s. P. Test the difference in mean gains 
bet ween the pairs was 30.7l(experimental) - 17.43(control) or 
13.28 which is t wice its P.E.(4.89) and therefore not significan • 
On the sixth grade A. P. Test the difference in mean gains 
between t he pairs wa s 8.42(experimental) - 2.32(control) or 6.10 
which is four times its P. E.(l.37), and therefore significant. 
On the sixth ·grade s. P. Test the dif f erence in mean gains 
between the pairs was 3.20(experimental) - l.07(control) or 2.13 
which is almost the same as its P.E.(2.15), and therefore not 
significant. 
On the sixth grade M. P. Test the difference in mean gains 
between the pairs was 9.72 (experimental) - 6 .29(control) or 3.43 
which is 1.9 times its P. E.(l.8.), and therefore not significant 
On the eighth grade A. P. Test the difference in mean gains 
._, between the pairs was 9.27(experimental) .,.. -0.5l(control) or 9.7 , 
1 Karl J. Holzinger, Statistical Methods for Students in 
Education, p. 235. 
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which is ten times its P.E.(.95), and therefore highly signifi-
cant. 
On the eighth grade S. P. Test the difference in mean gains 
between the pairs was 7.02(experimental) - 1.36(control) or 5.66 
which is six times its P.E.(.89) and therefore significant. 
On the eighth grade M. P. Test the difference in mean gains 
between the pairs was 10.8l(experimental)- .42(eontrol) or 10.39 
which is eight times its P.E.(l.07), and therefore statistically 
significant. 
In five out of eight cases the difference . in the mean gains 
was significant. In tw0 of .·the instances where the diff erence i 
mean gains was not significant, the pairs involved were in the 
sixth grade. This lack of significance has been partially 
accounted for in the first section of this chapter. The other 
instance where the differenc.e in mean gains was not significant 
was on the fourth grade s. P. Test. Here the obtained difference 
in means was exceptionally large. However, in this case not onl 
wa s there a very small number of pairs, but a very wide spread 
of gains and losses, which made for a very large standard 
deviation, and therefore a large probable error, for nthe relia-
bility of an obtained difference is dependent only upon its 
standa rd error, and is independent of the magnitude of the 
obtained difference or of the ration between the difference and 
1 
its standard error." 
1. E. F. Linquist, A First Course in Statistics, p. 122. 
21'7 
CHAPTER VIII 
SUMMARY AND CONCLUSIONS 
Summary 
Conclusions 
218 
CHAPTER VIII 
SU.MldAR.Y AND CONCLUSIONS 
Summary 
In October the Wilson A. P., S. P., and M. P. Tests were 
administered in all the sixth and eighth_ grades in the Newport 
public schools, and the A. P. and s. P. Tests in all of the 
fourth grades. A total of 1026 children was tested. The tests 
were administerd by the classroom teachers and scored by the 
writer. 
In five eighth grades, eleven sixth grades, and ten fourth 
grades the teachers were asked to give corrective work based on 
pupil needs as revealed by these tests. I n one eighth grade 
and in one fourth grade the writer did similar corrective work 
three fifteen-minute periods per week. 
In the rema ining five eighth grades, one sixth grade, and one 
four th grade the teachers were not shown the corrected tests, 
nor asked to do any special corrective work. 
In March the same Wil s on Tests were adminis tered to the s ame 
children. The results of the March tests were compared with the 
results of the October tests in the following manner: 
1. Each grade with its own previou s record, 
2. The entire fourth grade, the entire sixth grade, 
and the entire eighth grade with the similar previous records. 
3· The gains made by the experimental and control 
groups considered as wholes. 
4. The gains made by the paired pupils of the 
experimental and control groups. 
Conclusions 
The conclusions arising from this study seem to the writer to 
be as follows: 
1. There is an appalling need for corrective work in 
the fundamental processes of arithmetic beginning as early as 
the fourth grade and extending through the eighth. 
2. Pupils respond to corrective procedures. 
3· The gains resulting from corrective procedures may 
be expected to be significant. 
4. Many eighth grade teachers apparently feel no 
obligation to do any corrective work in the arithmetic fundamen-
tals. Few sixth grade teachers seem to feel any such obligation 
Most fourth grade teachers . seem to take 1 t for granted that 
corrective procedures are a part of their routine class work. 
5. The amount of time necessary to devote to correctivE 
procedures varies inversely with the age of the pupil. 
6. In the limited amount of time available to class 
room teachers it is possible to do effective corrective work. 
7. Judging from the differences found in the results 
of the control and experimental groups, classes who deliberately 
take time for corrective procedures make greater gains in the 
arithmetic fundamentals than those Who do not practice such 
procedures. Such gains are usually statistically significant. 
220 
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APPENDIX A 
COPIES OF THE TESTS USED 
Te st A P 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
IN ARITHMETIC 
Addition Process Ste p Difficu ltie s 
23v Score __ _ 
Time. __ _ 
(Form 2 . Coop e ra t i on of Edward Sol e s, Gertrud e Hanley , and Dorothy Yarbr ou gh) 
Name _________________ Age ____ Grade ____ Building __________ Ci ty __________ _ 
o the Pup il: Add throughout t h is t e st. 
( ~- I ) • ( v v ) • If you hesita te, p l a c e a che ck I f you c oun t, d ouble check 
Note t ime whe n y ou start __________ __ when y ou stop _____ _ 
Dir ections for Sc oring: 
(a) 
6 8 
12. .2. 
(e) 
2 
0 
7 
1 
0 
5 
_Q_ 
( 1 ) 
3 5 
4 7 3 
4 6 8 
( s) 
7 8 
9 6 
8 
7 0 
4 6 
--
7 
Ea ch se t c oun ts fo r f our po ints. The t o t a l score is 100. 
All parts of ( a ) must be corre ct t o merit the f i ve p oints. 
(b) . ( c) (d) 
4 2 
3 6 
2 4 
3 9 4 8 5 7 9 6 2 
2 
5 
6 
0 
_Q_ 9 7 ~ 0 ~ 0 6 .k ..i. _Q_ 
- - -
(f) (g) ( h ) ( i) ( j ) (k) 
1 3 
1 0 2 1 3 1 5 0 1 3 3 2 0 
3 3 3 2 1 2 7 5 4 8 
5 6 2 3 2 1 4 0 2 0 1 3 1 
1 0 1 3 1 2 7 0 1 3 0 0 4 0 0 
-- --
(m) ( n) ( 0) ( p ) ( q) ( r) 
7 8 7 6 6 0 
6 4 9 8 7 8 
5 6 1 4 3 6 7 9 7 7 3 8 4 
2 2 7 2 9 2 9 8 9 4 6 5 5 
3 9 4 7 6 8 1 9 8 7 8 7 4 8 5 
( t) ( u) ( v) (w) ( x ) ( y) 
$ 7 6 .4 5 
$5 6 .5 4 8 1.8 7 
$ 1.2 0 $3 .7 9 4 9 . 5 3 $ .1 7 5 8 .4 6 $ .5 5 
. 5 4 8 .9 4 4 4. 8 6 5. 3 7 5 6 .5 8 5.3 9 
6 . 6 5 3 .4 8 6 4 . 0 2 2 . 3 7 4 6 .7 9 4. 8 7 
9 . 5 0 .8 6 8 1. 3 2 6 . 7 5 3 7. 4 9 2.0 9 
2 . 1 7 3 . 9 5 4 4. 0 5 4.8 6 8 8 . 0 0 9.7 5 
-
Copy ri ght , 1938 by Guy M. Wils on . All r ights r eserved. 
Test S P 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
IN ARITIDlETIC 
Subtraction Process Step Difficulties 
231 
Name------~-- Age ____ Grade ___ Building.__ ____ City __________ _ 
the Pupil: Subtract in this test. 
(a) 
(c) 
(e) 
(1) 
I< s) 
8 7 9 
7 0 3 
If you hesitate, place a check (~). 
If you count, double check (vJ). 
Note time when you start 
----
5 8 7 9 7 6 9 
0 5 4 6 7 0 8 
when you stop ___ _ 
(b) 
10 14 17 10 13 15 12 11 
6 5 8 4 5 7 3 2 
--- --- --- --- --- --- --- --- --- ---
- - - - - - - -
(d) 
6 7 8 3 7 3 7 8 6 4 5 8 9 8 4 2 5 8 4 7 3 6 9 2 1 3 2 2 1 1 3 
5 1 4 2 6 2 2 6 3 2 3 1 5 8 3 2 5 3 4 3 3 6 6 2 9 9 7 7 6 
- --- --- --- --- -
(f) (g ) (h) (i) (j) (k) 
1 1 8 9 7 5 5 8 4 2 8 2 7 1 5 6 0 0 3 4 5 4 4 8 2 9 
4 5 3 3 0 0 9 1 2 0 2 3 6 1 4 0 0 9 1 6 5 7 
(m) (n) (o) (p) (q) (r) 
9 2 6 1 5 3 4 1 1 4 0 0 4 7 0 0 7 8 4 9 1 5 0 9 8 1 4 9 1 
4 7 8 0 2 1 8 6 1 2 5 4 1 4 3 2 1 9 9 1 8 0 2 0 8 4 3 
(t) (u) (v) (w) (x) (y) 
1 3 0 2 1 2 7 6 $5.0 0 C:l·5 'ii' 5.4 0 $8.1 0 ,'f.2 0, 5.1 0 (~ 1 v 4.0 0 
8 0 4 8 9 7 1.5 1 4 2.2 5 5.9 8 1 7.0 5 9.9 8 
-
The score is the number right times 4. Score 
------
Time 
----------------
Copyright, 1936 by Guy M. Wilson All rights reserved 
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7 
-
3 
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Test M P 
Name 
THE 'WILS ON INVENTORY AND DIAGNOS TI C TESTS 
IN ARITHMETIC 
Multiplication Process Step Difficulties 
232 
--------
Age ___ Grade Building City 
------- ~-------- -----
To the Pupil: In this test, multiply. 
If you hesitate, place a check (-./ ). 
If you count or say the tables, double check (~~). 
Note time when you start : when you finish 
-------- --------
(a) (b) (c) (d) 
8 7 4 2 6 7 3 2 8 6 d~ 3.6 5 5 0 1 "~~ 8.0 5 y ":o" 6 3 9 7 4 5 3 3 4 7 6 6 7 
- -- - - - - - -
(e) (f) (g) (h) 
6 4 7 4 1 3 9 0 8 1 " 7.4 $5.9 C' 0 \}:.: 0 cf!. 7 ~ .. ' 0 0.95 
0 5 8 4 1 4 2 3 9 8 6 1 0 4 
- - - - - - -·- - --
'. 
(i) (j) (k) (1) (m) (n) 
7 1 3 6 2 9 3 9 2 9 3 ~ ~. 7 3 0 'r.' • 
1 7 2 1 4 7 5 6 8 9 2 9 
- - - -
(o) (p) (q) (r) (s) ( t) 
8 9 6 6 9 3 4 4 5 1 5 4 7 0 8 1 $ 6 8 0· 
8 3 6 0 0 3 0 8 2 7 0 5 0 9 1 2 0 
(u) (v) (w) (x) (y) 
9 1 5 5 0 6 8 3 0 2 1 7 8 4 8 4 2 
5 0 4 1 5 9 8 0 5 3 6 7 2 1 0 0 
The score is the number right times 4. Score 
----------------------
Time 
----------------------Copyright, 1936' by Guy M. Wilson All rights reserved 
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APPENDI X B 
COPY OF THE QUESTI ONNAI RE SENT TO TEACHERS 
A COPY OF THE QUESTIONNAIRE SENT TO THE TEACHERS 
OF THE EXPERIMENTAL GROUP 
Dear Miss 
It will be very much appreciated if you 
will fill out the following concerning your work in connection 
with the remedial measures you are using in the arithmetic 
fundamentals. 
Please place a check (/) on the line 
below the word or phrase which indicates the extent to which 
you have us ed, or are using, a given method. 
1. Self-diagnosis of t heir own faulty habi ts by pupils working 
aloud at the blackboard. Remedial que$tioning by the teache 
to correct faults indicated in such self-analysis. 
Very much Considerable Some Very little None 
2. Discussion with each pupil of the most common errors that he 
made in each process. 
Very much Considerable Some Very little None 
3. Cooperative class work at the blackboard. One child works 
while others observe and check, or al.l puPils work and 
exchange observations and checking. The teacher present as 
a guide. 
Very much Considerable Some very litt le None 
4. Teaching of, and insistence upon, checking, as an aid to 
accuracy. 
Very much Considerable Some Very little None 
5. Special daily drill exercises to eliminate errors and estab-
lish correct facts or pr ocesses. 
Considerable Some Very little None 
6. Careful and detailed explanation of difficult processes in a 
effort to have children rationalize techniques as far as 
possible. 
Ver y much Considerable Some Very little None 
14. Note pupils' answers in regular work or in tests and make 
_.. - inference as to why such results were secured. 
Very much Considerable Some Very l ittle None 
'234 
7. The use of individual graphs that the · pupil may see his 
progress and strive to beat his own record. 
Very much Considerable Some Very little None 
8. Correction of common difficulties through general class 
instruction followed by exercises to establish correct fact 
or concept. 
Very much Considerable Some Very little None 
9 . Games or devices to stimulate interest. 
Very much Some · ITery little None 
10. Incentive provided for correction of difficulties through a 
progress chart. 
Very much Considerable Some Very little None 
11. Pupil's name and difficulties catalogued in a teacher's 
class record of individual difficulties for the teacher's 
reference and study. 
Very much Considerable Some Very little None 
12. A record of errors made kept by each child for individual 
study. 
Very much Considerable Some Very little None 
13. Pupils having some difficulty come early in the morning or 
devote some other "private" time to the correction of their 
difficulties. 
Very much Considerable Some Very little None 
14. Note pupils' answers in regular work or in tests and make 
inference as to why such results were secured. 
Very much Considerable Some Very little None 
235 
15. Have the pupils work orally and "think aloud" thus giving 
significant facts about the pupils' methods of work. 
Very much Considerable Some Very little None 
16. Have the pupil tell how he thought out a certain process, 
after the answer has been obtained. 
Very much Considerable Some Very little None 
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